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ANTI-FH APTAMERS, METHOD FOR
PRODUCING SAME, AND USES THEREOF

FIELD OF THE INVENTION

The present invention relates to the field of obtaining
preparations of purified factor H, for therapeutic use.

PRIOR ART

Complement plays an essential role in the organism’s
defense against infectious agents and in the inflammatory
process. It represents a helper system for immunity, in par-
ticular for the humoral response and for the innate response.

Factor H is the principal regulator of the alternative
complement pathway. It acts both in the liquid phase and at
the surface of cells. Initially denoted “beta 1 H globulin”, this
155 kDa serum glycoprotein is also called factor H 1, FH,
CFH or HF1. Factor H is synthesized in the liver, the mac-
rophages, the fibroblasts, the endothelial cells and the plate-
lets. The secreted form of the protein is composed of 20
repeating units (or short consensus repeats, SCRs) of 60
amino acids.

The anti-complement activity of factor H is reflected by the
regulation of the level of immune complexes in the blood; it
consequently contributes to the equilibrium between the pro-
cesses resulting in their generation or in their degradation.
Factor H reduces the half-life of the alternative C3 convertase
(C3bBb) by binding C3b and by dissociating Bb and serves as
a cofactor to factor I in the proteolysis of C3b, free or bound
to the surface of cells, to give C3bi. Thus, the immune com-
plexes composed of an antigen-antibody complex associated
with the C3b complement component can no longer activate
the subsequent complement cascade (components C5-C9).

Factor H has been proposed in the treatment of atypical
hemolytic uremic syndrome (aHUS) associated with a
hereditary abnormality of the complement system (patent
application FR 2 894 145). Moreover, factor H is indicated for
the treatment of chronic nephropathies (WO 2007/038995).

An appropriate source for preparing a preparation of factor
H for therapeutic use is blood plasma. The blood plasma has
been used for a long time for preparing blood-derived prod-
ucts of albumin type, immunoglobulin preparations, coagu-
lation factor concentrates (factor VIII, factor IX, etc.), etc.
Methods for fractionating plasma are known, making it pos-
sible to enrich certain fractions with desired products. Sim-
plified schemes for modified Cohn/Oncley industrial plasma
fractionation and for Kistler/Nitschmann industrial plasma
fractionation are presented in patent application WO 2008/
113589, which relates to a preparation of a factor H formu-
lation from an ethanolic fraction.

Patent application WO 2007/066017 describes a method
for purifying factor H comprising anion exchange chroma-
tography followed by two steps of heparin-type affinity chro-
matography, and then, in order, cation exchange chromatog-
raphy and anion exchange chromatography. Patent
application WO 2008/113589 describes the obtaining of a
purified factor H by affinity chromatography with heparin,
from an ethanolic fraction of' blood plasma, followed by anion
exchange chromatography and cation exchange chromatog-
raphy.

These methods remain imperfect, either because they con-
sume too much heparin, which is an expensive product (WO
2007/066017), or because they do not achieve a level of purity
of the factor which is totally satisfactory for therapeutic use
(WO 2008/113589). The invention aims to solve these prob-
lems.
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Patent applications WO 2011/058284 and WO 2011/
058285 describe methods for purifying human factor H of
plasma origin comprising, in particular, a succession of ion
exchange chromatography steps, thereby encompassing at
least one cation exchange chromatography step and at least
one anion exchange chromatography step. The characteristics
of these methods are specifically suited to the obtaining of
purified factor H from human plasma fractions.

There is aneed to have available novel methods for obtain-
ing factor H in purified form, said methods being alternative
methods or methods that are improved with respect to the
known methods.

SUMMARY OF THE INVENTION

Novel tools, of use for detecting or purifying factor H, and
also methods for detecting or purifying factor H in which
these novel tools are used, are provided according to the
invention.

The present invention provides nucleic aptamers which
bind selectively to factor H, and also detection supports and
affinity supports on which these nucleic aptamers are immo-
bilized.

The present invention relates to nucleic aptamers which
bind to factor H. Said nucleic aptamers encompass those
comprising a nucleic acid having a sequence chosen from the
sequences (1) SEQ ID No 3 to SEQ ID No 116, which includes
SEQ ID No 4 to 116, (ii) SEQ ID No 117 to SEQ ID No 232
and (iii) SEQ ID No 239 to SEQ ID No 243.

Preferably, the nucleic aptamers above are obtained
according to a method derived from the general method for
obtaining aptamers known as “SELEX”, said method possi-
bly comprising one or more original steps able to confer on
the aptamers obtained characteristics which increase their
ability to reversibly bind to the target factor H, in particular
under optimum conditions for carrying out a step of factor H
enrichment by affinity chromatography.

In certain embodiments, the nucleic aptamers of the inven-
tion are characterized in that they bind to a factor H chosen
from a plasma factor H, a recombinant factor H and a trans-
genic factor H.

In certain embodiments, the nucleic aptamers of the inven-
tion are characterized in that they bind to a factor H chosen
from a human factor H and a non-human factor H.

In certain embodiments, the nucleic aptamers consist of
ribonucleotide aptamers.

In certain other embodiments, the nucleic aptamers consist
of deoxyribonucleotide aptamers.

The present invention also relates to an affinity support for
the selective binding of factor H, comprising a solid support
material on which nucleic aptamers as defined above are
immobilized. It also relates to methods for obtaining said
affinity support.

The present invention also relates to amethod for purifying
factor H, comprising the following steps:

a) bringing a sample containing a factor H into contact with
an affinity support as defined above, in order to form
complexes between (i) the nucleic aptamers immobi-
lized on said affinity support and (ii) said factor H,

b) releasing the factor H from the complexes formed in step
a), and

¢) recovering the factor H in purified form.

This invention also relates to a purified composition of
human factor H of plasma origin, substantially free of other
plasma proteins.
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The invention also relates to a purified composition of
recombinant human factor H, substantially free of non-hu-
man proteins.

DESCRIPTION OF THE FIGURES

FIG. 1 illustrates the human factor H-binding capacity of
the starting nucleic acid collection.

FIG. 1A illustrates the curves of binding of the nucleic
acids of the starting nucleic acid library to human plasma
factor H immobilized beforehand on a support. In FIG. 1A,
the curves of binding of the nucleic acids of the starting
library are located approximately at the level of the base
signal of the buffer solution free of nucleic acids.

FIG. 1B illustrates the curves of binding of the human
plasma factor H to the nucleic acids of the starting aptamer
library immobilized beforehand on a support. In FIG. 1B, the
curves of binding of the human plasma factor H to the nucleic
acids of the starting library are located approximately at the
level of the base signal of the buffer solution free of factor H.
Along the x-axis: time, expressed in seconds. Along the
y-axis: resonance signal, expressed in arbitrary resonance
units.

FIG. 2 illustrates the capacity of the nucleic acids selected
after an increasing number of cycles of reiteration of the
SELEX process to bind to human plasma factor H.

FIG. 2A illustrates the curves of binding of the nucleic
acids of the starting nucleic acid library and of populations
enriched with nucleic acids which bind to human plasma
factor H immobilized beforehand on a support. Curves “1”:
comprise (i) the curves of the selection buffer solution (com-
prising the lowest curve), (ii) the curve of the nucleic acids
contained in the starting library, and (iii) the curve of the
nucleic acids obtained at the end of cycle no 4 (SHT4) of the
SELEX process. Curve no 2: the curve of the nucleic acids
obtained at the end of cycle no 5 (SHTS) of the SELEX
process. Curve no 3: the curve of the nucleic acids obtained at
the end of cycle no 6 (SHT6) of the SELEX process. Curve no
4: the curve of the nucleic acids obtained at the end of cycle no
7 (SHT7) of the SELEX process. Curve no 5: the curve of the
nucleic acids obtained at the end of cycle no 9 (SHT9) of the
SELEX process. Curve no 6: the curve of the nucleic acids
obtained at the end of cycle no 8 (SHT8) of the SELEX
process.

FIG. 2B illustrates the curves of binding of the human
plasma factor H to the nucleic acid-enriched population
resulting from cycle no 6 of selection by the SELEX method.
The nucleic acids were immobilized beforehand on a support.

Curve no 1: curve of the selection buffer solution free of
factor H. Curve no 2: curve of binding of the human plasma
factor H at the final concentration of 200 nM. Curve no 3:
curve of binding of the human plasma factor H at the final
concentration of 400 nM.

Along the x-axis: time, expressed in seconds. Along the
y-axis: resonance signal, expressed in arbitrary resonance
units.

FIG. 3 illustrates a chromatography profile for a human
plasma factor H purified using a conventional method includ-
ing in particular a heparin affinity step on an affinity support
on which anti-FH nucleic aptamers are immobilized. Along
the x-axis: time, expressed in minutes. Along the y-axis:
absorbance value (OD) at 254 nanometers.

FIG. 4 illustrates a chromatography profile for a culture
supernatant of cells producing a recombinant human factor H
on an affinity support on which anti-FH nucleic aptamers are
immobilized. Along the x-axis: time, expressed in minutes.
Along the y-axis: absorbance value (OD) at 254 nanometers.
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FIG. 5A is an image of an electrophoresis gel after silver
nitrate staining. From left to right on the figure: Lane no 1:
starting prepurified plasma FH sample; Lane no 2: fraction
not retained after passing the prepurified plasma FH sample
used in lane no 1 over an affinity support on which anti-FH
nucleic aptamers are immobilized; L.ane no 3: elution fraction
after passing the prepurified plasma FH sample used in lane
no 1 over an affinity support on which anti-FH nucleic aptam-
ers are immobilized; Lane no 4: molecular weight markers.

FIG. 5B is an image of an electrophoresis gel after silver
nitrate staining. From left to right on the figure: Lane no 1:
molecular weight markers; Lane no 2: sample of culture
supernatant of cells producing a recombinant human factor
H; Lane no 3: fraction not retained after passing the plasma
sample used in lane no 1 over an affinity support on which
anti-FH nucleic aptamers are immobilized; Lane no 4: elution
fraction after passing the plasma sample used in lane no 1 over
an affinity support on which anti-FH nucleic aptamers are
immobilized.

FIG. 6 is a representation of the secondary structure of the
MaptH1.1 nucleic aptamer. FIG. 6A is a representation of the
secondary structure of the complete MaptH1.1 aptamer. FIG.
6B is a representation of the secondary structure ofthe central
part “SEQ ID No X” of the MaptH1.1 aptamer.

FIG. 7 represents the curves of binding to purified human
plasma factor H of a variety of nucleic aptamers derived from
the MaptH1.1 aptamer. The curves going from top to bottom
on FIG. 7 represent the human factor H binding to the fol-
lowing respective aptamers: (1) MaptH1.1 N13-48, (2)
MaptH1.1 N19-58, (3) MaptH1.1 N19-53; (4) MaptHI.1
N19-48 and (5) MaptH1.1 N22-45.

DETAILED DESCRIPTION OF THE INVENTION

The applicant has mainly endeavored to design novel
methods for purifying factor H, in particular human factor H.
To this end, the applicant has isolated and characterized novel
ligands which have an ability to bind selectively to factor H.
These novel ligands, the characteristics of which are
explained in detail later in the present description, consist of
nucleic acids, also called “nucleic aptamers”, which bind
selectively to factor H.

To the applicant’s knowledge, nucleic aptamers which
bind selectively to factor H are described for the first time in
the present description.

The present invention provides methods for purifying fac-
tor H, in which advantage is taken of the binding properties of
these novel ligands of the nucleic acid type.

The applicant has also endeavored to develop methods for
obtaining nucleic aptamers which bind specifically to factor
H.

The term “factor H” is intended to mean any protein having
the amino acid sequence of the native factor H of a mammal,
and in particular any protein having the amino acid sequence
of human factor H. The term “factor H” also comprises the
natural allelic variations and/or the naturally found isoforms
of factor H, and any form or degree of glycosylation or other
post-translational modification. Also included are the
homologs or derivatives of factor H which have the same
biological activity or a greater biological activity compared
with the activity of the wild-type form and/or which have a
sequence identity of at least 80%, preferably at least 85%,
more preferably at least 90% relative to said wild-type form.

The term “biological activity” of factor H includes the
ability to inhibit C3 convertase and/or to serve as a cofactor
for factor I, resulting in the inhibition of the activation of the
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complement cascade. The activity of factor H may be mea-
sured in various ways, well known to those skilled in the art.

According to the invention, the term “nucleic aptamer” is
intended to mean a single-stranded nucleic acid which binds
selectively to factor H, which may also be denoted “anti-FH
aptamer” for the purposes of the present description.

The detection of complexes formed between an anti-FH
aptamer according to the invention and factor H may be easily
carried out by those skilled in the art, for example by imple-
menting a detection technique by surface plasmon resonance,
including the Biacore® technique, as is illustrated in the
examples. Those skilled in the art may also easily detect the
formation of complexes between an anti-FH aptamer accord-
ing to the invention and factor H by conventional techniques
of the ELISA type, as is known by those skilled in the art.

It is shown in the examples that an anti-FH nucleic aptamer
is capable of binding selectively to human factor H which has
not undergone cleavage by proteolysis.

Generally, the anti-FH aptamers may consist of DNA
(deoxyribonucleic acid) or RNA (ribonucleic acid) molecules
and have a capacity to bind to factor H which is greater than
the capacity to bind to a protein other than factor H.

An anti-FH aptamer may be obtained by means of methods
which have been specially developed for the needs of the
invention, and which are described in detail later in the
present description.

In some embodiments, the anti-FH aptamers according to
the invention have various common structural characteristics,
including therein a sequence comprising, from the 5' end to
the 3' end, successively (i) an invariable specific nucleotide
sequence approximately 20 nucleotides in length, followed
by (ii) a variable nucleotide sequence approximately 40
nucleotides in length, followed by (iii) an invariable specific
nucleotide sequence approximately 20 nucleotides in length.
It is specified that the variable nucleotide sequences (ii) may
have a very strong nucleotide sequence identity between
them.

In certain embodiments, said variable sequence (ii) has a
length ranging from 15 to 50 nucleotides, as is described in
detail later.

The methods for selecting anti-FH aptamers which are
specified in the present description are of the type which
makes it possible to obtain a set of anti-FH aptamers capable
of recognizing factor H, in particular human factor H.

From a structural point of view, each element of the family
of nucleic acids, or nucleic aptamers, capable of being
obtained according to the invention, which bind specifically
to factor H, comprises at least 15 consecutive nucleotides ofa
polynucleotide having at least 40% nucleotide identity with
the nucleic acid of formula (I) below:

5"-[SEQ ID No 1/x-[SEQ ID No X]-[SEQ ID No 2Jy-
3 o,
in which:
“SEQ ID No X” consists of a nucleic acid having a
sequence chosen from the sequences SEQ ID No 3 to
SEQID No 116,

[Tt}

X is an integer equal to O or 1, and

“y” is an integer equal to O or 1.

The nucleic aptamers above encompass those of which the
sequence SEQ ID No X has at least 40% nucleotide identity
with a nucleic acid having a sequence chosen from the
sequences SEQ ID No 3 to SEQ ID No 116. Encompassed are
the nucleic aptamers of this type, the flanking sequences of
which at the 5' and 3' ends have 100% nucleotide identity with

the sequences SEQ ID No 1 and SEQ ID No 2, respectively.
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In certain embodiments, the nucleic acid of sequence SEQ
ID No X has a length of 15, 16,17, 18, 19, 20, 21, 22, 23, 24,
25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40, 41,
42,43, 44,45, 46, 47, 48, 49 or 50 nucleotides, the length of
said nucleic acid being limited by the maximum length of the
reference sequence from which it derives, said reference
sequence being chosen from the sequences SEQ ID No 3 to
SEQ ID No 116, which includes SEQ ID No 4 to 116.

In other embodiments, the nucleic acid of sequence SEQ
ID No X has a length of 35, 36, 37, 38, 39, 40, 41, 42, 43, 44
or 45 nucleotides, the length of said nucleic acid being limited
by the maximum length of the reference sequence from which
it derives.

In certain other preferred embodiments, the nucleic acid of
sequence SEQ ID No X has a length of 38, 39, 40 or 41
nucleotides.

As already previously mentioned, the nucleic acid of for-
mula (I) has a length of at least 15 nucleotides.

In certain embodiments, the nucleic acid of formula (I) has
alengthofatleast 15,16, 17,18,19,20,21,22,23,24,25,26,
27,28,29,30,31,32,33,34,35,36,37,38,39,40, 41,42, 43,
44,45,46,47,48,49,50,51, 52, 53,54, 55,56, 57, 58, 59, 60,
61, 62,63, 64,65, 66,67,68,69,70,71,72,73,74,75,76,77,
78,79, 80 or 81 nucleotides, which encompasses the nucleic
acids having exactly each one of the specified lengths.

When the integer “x” is equal to 0 and the integer “y” is
equal to 1, the nucleic aptamers of the invention encompass
the nucleic acids comprising at least 15 consecutive nucle-
otides of a polynucleotide having at least 40% nucleotide
identity with the nucleic acid of formula (I-1) below:

5"[SEQ ID No X]-[SEQ ID No 2]-3' 1.

The invention encompasses the nucleic aptamers having at
least 15 consecutive nucleotides of a nucleic acid of formula
(I-1) above. The invention also encompasses the nucleic
aptamers having at least 40% nucleotide identity with a
nucleic acid of formula (I-1) above. Encompassed are the
nucleic aptamers of formula (I-1) of which the flanking
sequence at the 3' end possesses 100% nucleotide identity
with the sequence SEQ ID No 2.

When the integer “x” is equal to 1 and the integer “y” is
equal to 0, the nucleic aptamers of the invention encompass
the nucleic acids comprising at least 15 consecutive nucle-
otides of a polynucleotide having at least 40% nucleotide
identity with the nucleic acid of formula (I-2) below:

5"[SEQ ID No 1]-[SEQ ID No X]-3' 1-2).

The invention encompasses the nucleic aptamers having at
least 15 consecutive nucleotides of a nucleic acid of formula
(I-2) above. The invention also encompasses the nucleic
aptamers having at least 40% nucleotide identity with a
nucleic acid of formula (I-2) above. Encompassed are the
nucleic aptamers of formula (I-1) of which the flanking
sequence at the 5' end possesses 100% nucleotide identity
with the sequence SEQ ID No 1.

When the integer “x” is equal to 0 and the integer “y” is
equal to 0, the nucleic aptamers of the invention encompass
the nucleic acids comprising at least 15 consecutive nucle-
otides of a polynucleotide having at least 40% nucleotide
identity with the nucleic acid of formula (I-3) below:

5"[SEQ ID No X]-3' (1-3).

The invention encompasses the nucleic aptamers having at
least 15 consecutive nucleotides of a nucleic acid of formula
(I-3) above. The invention also encompasses the nucleic
aptamers having at least 40% nucleotide identity with a
nucleic acid of formula (I-3) above.
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The nucleic aptamers according to the invention encom-
pass the nucleic acids comprising at least 15 consecutive
nucleotides of a nucleic acid having a sequence chosen from
the sequences SEQ ID No 117 to SEQ ID No 232. The nucleic
aptamers according to the invention also encompass the
nucleic acids having at least 40% nucleotide identity with a
nucleic acid having a sequence chosen from the sequences
SEQ ID No 117 to SEQ ID No 232.

The nucleic aptamers according to the invention encom-
pass in particular the nucleic acids comprising at least 15
consecutive nucleotides of a nucleic acid having a sequence
chosen from the sequences SEQ ID No 3 to SEQ ID No 116,
which includes SEQ ID No 4 to 116. The nucleic aptamers
according to the invention also encompass the nucleic acids
having at least 40% nucleotide identity with a nucleic acid
having a sequence chosen from the sequences SEQ ID No 3 to
SEQ ID No 116, which includes SEQ ID No 4 to 116.

In certain embodiments of a nucleic acid of the invention
comprising the sequence SEQ ID No X, said sequence SEQ
ID No X is chosen from the group consisting of the nucleic
acids having at least 15 consecutive nucleotides of a sequence
chosen from the sequences SEQ ID No 3 to SEQ ID No 116,
which includes SEQ ID No 4 to 116.

In certain embodiments of a nucleic acid of the invention
comprising the sequence SEQ ID No X, said sequence SEQ
ID No X is chosen from the group consisting of the nucleic
acids having at least 40% nucleotide identity with a sequence
chosen from the sequences SEQ ID No 3 to SEQ ID No 116,
which includes SEQ ID No 4 to 116.

In certain embodiments of a nucleic aptamer of the inven-
tion, said aptamer is chosen from the nucleic acids compris-
ing a sequence chosen from the sequences SEQ ID No 117 to
SEQ ID No 232.

In certain embodiments of a nucleic aptamer of the inven-
tion, said aptamer is chosen from the nucleic acids compris-
ing a sequence chosen from the sequences SEQ ID No 117 to
SEQ ID No 232.

In certain embodiments of a nucleic aptamer of the inven-
tion, said aptamer is chosen from the nucleic acids consisting
of'a sequence chosen from the sequences SEQ ID No 117 to
SEQ ID No 232.

In certain embodiments of a nucleic aptamer of the inven-
tion, said aptamer is chosen from the nucleic acids consisting
of'a sequence chosen from the sequences SEQ ID No 117 to
SEQ ID No 232.

The nucleic acids which bind selectively to factor H
defined in the present description may exhibit structural
homologies between them, i.e. may exhibit between them a
high percentage nucleotide identity.

In particular, some of the nucleic acids which bind selec-
tively to factor H may have in common identical nucleotide
successions, which are denoted “consensus sequences” for
the purposes of the present description.

For example, a first family of nucleic acids according to the
invention, or “Family 17, which bind to factor H is the family
of'nucleic acids having sequences SEQ ID No 3 to SEQ ID No
42, which includes SEQ ID No 4 to 42, and SEQ ID No 117
to SEQ ID No 158. It is specified that the nucleic acids having
sequences SEQ ID No 117 to SEQ ID No 156 comprise the
sequences SEQ ID No 3 to SEQ ID No 42, which includes
SEQ ID No 4 to 42, respectively. The nucleic acids of Family
1 are structurally related to one another at least because of the
presence of a common consensus sequence of the
“GGGTCGGGGTTATACG” type (SEQ ID No 233), it being
understood that said consensus sequence is not necessarily
found in the form of a continuous succession of nucleotides,
it being possible for two contiguous nucleotides of said con-
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sensus sequence to be separated by one or more nucleotides in
the reference sequence. By way of illustration, the consensus
sequence of Family 1 is found, in the sequence SEQ ID No 3,
in the form of the sequence “GGGTCTGGTGGTTATACG”
(SEQ ID No 234).

A second family of nucleic acids according to the inven-
tion, or “Family 2”, which bind to factor H is the family of
nucleic acids having sequences SEQ ID No 43 to SEQ ID No
60 and SEQ ID No 159 to SEQ ID No 176. It is specified that
the nucleic acids having sequence SEQ ID No 159 to SEQ ID
No 176 comprise the sequences SEQ ID No 43 to SEQ ID No
60, respectively. The nucleic acids of Family 2 are structurally
related to one another at least because of the presence of a
common consensus sequence of the “CCGGTTACCTGGT-
GTTGTGGC” type (SEQ ID No 235), it being understood
that said consensus sequence is not necessarily found in the
form of a continuous succession of nucleotides, it being pos-
sible for two contiguous nucleotides of said consensus
sequence to be separated by one or more nucleotides in the
reference sequence.

A third family of nucleic acids according to the invention,
or “Family 3, which bind to factor H is the family of nucleic
acids having sequences SEQ ID No 61 to SEQ ID No 64, and
SEQ ID No 177 to SEQ ID No 180. It is specified that the
nucleic acids having sequence SEQ ID No 177 to SEQ ID No
180 comprise the sequences SEQ ID No 61 to SEQ ID No 64,
respectively. The nucleic acids of Family 3 are structurally
related to one another at least because of the presence of a
common consensus sequence of the “GGAGGCTTTTA-
CAGGCGGTGCG” type (SEQ ID No 236), it being under-
stood that said consensus sequence is not necessarily found in
the form of a continuous succession of nucleotides, it being
possible for two contiguous nucleotides of said consensus
sequence to be separated by one or more nucleotides in the
reference sequence.

A fourth family of nucleic acids according to the invention,
or “Family 4”, which bind to factor H is the family of nucleic
acids having the sequences SEQ ID No 65 to SEQ ID No 66
and SEQ ID No 181 to SEQ ID No 182. It is specified that the
nucleic acids having sequence SEQ ID No 181 to SEQ ID No
182 comprise the sequences SEQ ID No 65 to SEQ ID No 66,
respectively. The nucleic acids of Family 4 are structurally
related to one another at least because of the presence of a
common consensus sequence of the “GGGGGGGGT-
TGGGGGACCGTCCGTTTGAT” type (SEQ ID No 237), it
being understood that said consensus sequence is not neces-
sarily found in the form of a continuous succession of nucle-
otides, it being possible for two contiguous nucleotides of
said consensus sequence to be separated by one or more
nucleotides in the reference sequence.

A fifth family of nucleic acids according to the invention,
or “Family 5”, which bind to factor H is the family of nucleic
acids having sequences SEQ ID No 67 to SEQ ID No 71 and
SEQ ID No 183 to SEQ ID No 187. It is specified that the
nucleic acids having sequence SEQ ID No 183 to SEQ ID No
187 comprise the sequences SEQ ID No 67 to SEQ ID No 71,
respectively. The nucleic acids of Family 5 are structurally
related to one another at least because of the presence of a
common consensus sequence of the “TGTGGGGGGT-
TGGGG” type (SEQ ID No 238), it being understood that
said consensus sequence is not necessarily found in the form
of a continuous succession of nucleotides, it being possible
for two contiguous nucleotides of said consensus sequence to
be separated by one or more nucleotides in the reference
sequence.
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It results from the above that the present invention encom-
passes a family of single-stranded nucleic acids having at
least 15 consecutive nucleotides of the succession of formula
(D) defined above.

Generally, a polynucleotide having at least 15 consecutive
nucleotides of a reference nucleic acid possesses at least 16,
17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,
34,35,36,37,38,39,40,41,42,43,44,45,46,47,48, 49, 50,
51,52,53,54,55,56,57,58,59, 60,61, 62,63, 64, 65, 66, 67,
68, 69, 70, 71, 72,73, 74, 75, 76, 77, 78, 79, or at least 80
consecutive nucleotides of said reference nucleic acid, the
number of consecutive nucleotides being limited by the
length of the reference nucleic acid.

It also results from the above that the present invention
encompasses a family of single-stranded nucleic acids having
at least 40% nucleotide identity with the succession of for-
mula (I) defined above.

Generally, a first polynucleotide having at least 40% nucle-
otide identity with a second polynucleotide or nucleic acid
possesses at least 41%, 42%, 43%, 44%, 45%, 46%, 47%,
48%, 49%, 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%,
58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%,
68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%,
78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98% or 100% nucleotide identity with said second polynucle-
otide or nucleic acid.

The “percentage identity” between two nucleic acid
sequences, for the purposes of the present invention, is deter-
mined by comparing the two optimally aligned sequences
through a comparison window.

The part of the nucleotide sequence in the comparison
window may thus comprise additions or deletions (for
example “gaps”) compared with the reference sequence
(which does not comprise these additions or these deletions)
so as to obtain an optimal alignment between the two
sequences.

The percentage identity is calculated by determining the
number of positions at which an identical nucleic base is
observed for the two sequences compared, then by dividing
the number of positions at which there is identity between the
two nucleic bases by the total number of positions in the
comparison window, then by multiplying the result by one
hundred in order to obtain the percentage nucleotide identity
of the two sequences with respect to one another.

The optimal alignment of the sequences for the comparison
may be carried out by computer using known algorithms.

Entirely preferably, the percentage sequence identity is
determined using the CLUSTAL W software (version 1.82),

the parameters being set as follows: (1) CPU
MODE=ClustalW mp; (2) ALIGNMENT="full”; (3) OUT-
PUT FORMAT="“aln w/numbers”; (4) OUTPUT

ORDER=“aligned”; (5) COLOR ALIGNMENT="no"; (6)
KTUP (word  size)=“default”; (7)  WINDOW
LENGTH="default”; (8) SCORE TYPE=“percent”; (9)
TOPDIAG="“default”; (10) PAIRGAP="default”; (11) PHY-
LOGENETIC  TREE/TREE  TYPE=“none”;  (12)
MATRIX="default”; (13) GAP OPEN="default”; (14) END
GAPS=“default”; (15) GAP EXTENSION="default”; (16)
GAP DISTANCES=“default”; W) TREE
TYPE=“cladogram” and (18) TREE GRAPH
DISTANCES="hide”.

In certain preferred embodiments of an anti-FH nucleic
aptamer of the invention, said nucleic aptamer comprises at
least 15 consecutive nucleotides of'a polynucleotide having at
least 80% nucleotide identity with the nucleic acid of formula
(D, which encompasses the aptamers comprising at least 15
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10
consecutive nucleotides of a polynucleotide having at least
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 100% nucle-
otide identity with said nucleic acid of formula (I).

The invention also relates to the anti-FH nucleic aptamers
having at least 80% nucleotide identity with the nucleic acid
of formula (I), which encompasses the aptamers having at
least 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 100%
nucleotide identity with said nucleic acid of formula (I).
The invention also relates to anti-FH nucleic aptamers com-
prising a polynucleotide having at least 80% nucleotide iden-
tity with a nucleic acid having a sequence chosen from the
sequences SEQ ID No 3 to SEQ ID No 116, which includes
SEQ ID No 4 to 116. Said anti-FH aptamers encompass the
aptamers comprising a polynucleotide having at least 81%,
82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98% or 100% nucleotide
identity with a nucleic acid having a sequence chosen from
the sequences SEQ ID No 3 to SEQ ID No 116, which
includes SEQ ID No 4 to 116.

The nucleic aptamers according to the invention encom-
pass the nucleic aptamers having sequence SEQ IDNo 117 to
SEQ ID No 232. It is recalled that the aptamers having
sequence SEQ ID No 117 to SEQ ID No 232 consist of
aptamers of formula (I) in which the sequence SEQ ID No X
consists of the sequence SEQ ID No 3 to SEQ ID No 116. It
is also recalled that the aptamers having sequence SEQ ID No
3 to SEQ ID No 116 consist of aptamers of formula (I-3) in
which the sequences SEQ ID No 1 and SEQ ID No 2 are
absent.

Without wishing to be bound by any theory, the applicant
thinks that the nucleic acid having sequence SEQ ID No X is
an essential characteristic of an aptamer of formula (I), the
nucleic acid having sequence SEQ ID No X conferring on the
aptamer of formula () the ability to bind selectively to factor
H. This may be deduced in particular from the fact that all of
the nucleic acids contained in the starting nucleic acid mix-
ture, or starting nucleic acid collection, used for selecting the
nucleic aptamers of the invention, have in common the
sequences SEQ ID No 1 and SEQ ID No 2 although it is
shown in the examples that said starting nucleic acid mixture,
collectively, does not bind to factor H.

As is illustrated in example 6, the nucleic aptamers accord-
ing to the invention which consist exclusively of the sequence
SEQ ID No X are highly capable of binding factor H, in
particular human factor H. The results of example 6 show that
the presence of a sequence SEQ ID No X in the sequence of
a nucleic aptamer is sufficient to confer on said nucleic
aptamer the ability to bind to factor H, in particular to human
factor H. It is thus shown that a variety of aptamers compris-
ing only a part of the sequence SEQ ID No X of an aptamer
according to the invention retain a good ability to bind to
factor H, in particular to human factor H.

It is shown that a nucleic aptamer comprising all or part of
the sequence ranging from the nucleotide in position 28 up to
the nucleotide in position 58 of the MaptH1.1 aptamer having
sequence SEQ ID No 144 binds with good affinity to factor H,
in particular to human factor H. It is specified that the
sequence ranging from the nucleotide in position 28 up to the
nucleotide in position 58 of the MaptH1.1 aptamer having
sequence SEQ ID No 144 is referenced as the sequence SEQ
ID No 30 in the present description.

More specifically, it is shown that a variety of nucleic
aptamers derived from the MaptH1.1 parent nucleic aptamer
having sequence SEQ ID No 144, which aptamers comprise
only a part of the sequence SEQ ID No 30 (which is the
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sequence “SEQ ID No X” of the aptamer having sequence
SEQ ID No 144), bind to factor H, and in particular to human
factor H.

It is shown that the sequence ranging from the nucleotide in
position 13 up to the nucleotide in position 48 of the
MaptH1.1 nucleic aptamer having sequence SEQ ID No 144,
i.e. a sequence only 36 nucleotides in length, confers on a
nucleic acid which contains this sequence the ability to bind
to factor H, in particular to human factor H. This is illustrated
in example 6 by the factor H-binding capacity of the
MaptH1.1 N13-48 (SEQ ID No 239), MaptH1.1 N19-58
(SEQ ID No 240), MaptH1.1 N19-53 (SEQ ID No 241),
MaptH1.1 N19-48 (SEQ ID No 242) and MaptH1.1 N22-45
(SEQ ID No 243) nucleic aptamers.

Thus, the present invention also relates to a nucleic aptamer
which binds to factor H, said nucleic aptamer comprising the
sequence SEQ ID No 243.

In particular, the present invention relates to a nucleic
aptamer of formula (IIT) below:

5"[N1]x-[SEQ ID No 243]-[N2/y-3' (Im),

in which:
ciyos

X is an integer equal to O or 1, and

“y” is an integer equal to O or 1,

N1 is a nucleic acid having a length of from 1 to 100

nucleotides, and

N2 is a nucleic acid having a length of from 1 to 100

nucleotides.

For the purposes of the invention, a nucleic acid having a
length of from 1 to 100 nucleotides encompasses the nucleic
acids having a length 0f 1,2, 3,4,5,6,7,8,9,10,11,12, 13,
14,15,16,17,18,19,20,21,22,23,24,25,26,27,28, 29, 30,
31,32,33,34,35,36,37,38,39,40,41, 42,43, 44,45,46,47,
48,49,50, 51,52, 53,54,55,56, 57, 58,59, 60,61, 62,63, 64,
65,66,67,68,69,70,71,72,73,74,75,76,77,78,79, 80, 81,
82,83,84, 85, 86,87, 88,89,90,91,92,93,94, 95, 96,97, 98,
99 and 100 nucleotides.

In certain embodiments of a nucleic aptamer of formula
(IIT), x and y are both equal to 1 and N1 and N2 are both
present.

In certain embodiments of a nucleic aptamer of formula
(II1), x is equal to 0 and N1 is therefore absent.

In certain embodiments of a nucleic aptamer of formula
(1), y is equal to 0 and N2 is therefore absent.

In certain embodiments of a nucleic aptamer of formula
(IIl), x and y are both equal to 0 and N1 and N2 are both
absent.

In certain embodiments of a nucleic aptamer of formula
(IIT), N1, when it is present (when x is equal to 1), is a nucleic
acid having a length ranging from 3 to 8 nucleotides, which
encompasses a nucleic acid having a length of 3, 4, 5, 6, 7 or
8 nucleotides.

In certain embodiments of a nucleic aptamer of formula
(IIT), N2, when it is present (when y is equal to 1), is a nucleic
acid having a length ranging from 3 to 13 nucleotides, which
encompasses a nucleic acid having a length 0of3, 4, 5, 6,7, 8,
9, 10, 12 or 13 nucleotides.

In certain embodiments of a nucleic aptamer of formula
(IIT), x and y are both equal to 1, N1 is a nucleic acid 8
nucleotides in length and N2 is a nucleic acid 3 nucleotides in
length, as for the MaptH1.1 N13-48 nucleic aptamer having
sequence SEQ ID No 239.

In certain embodiments of a nucleic aptamer of formula
(IIT), x and y are both equal to 1, N1 is a nucleic acid 3
nucleotides in length and N2 is a nucleic acid 13 nucleotides
in length, as for the MaptH1.1 N19-58 nucleic aptamer hav-
ing sequence SEQ ID No 240.
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In certain embodiments of a nucleic aptamer of formula
(IIl), x and y are both equal to 1, N1 is a nucleic acid 3
nucleotides in length and N2 is a nucleic acid 8 nucleotides in
length, as for the MaptH1.1 N19-53 nucleic aptamer having
sequence SEQ ID No 241.

In certain embodiments of a nucleic aptamer of formula
(IIl), x and y are both equal to 1, N1 is a nucleic acid 3
nucleotides in length and N2 is a nucleic acid 3 nucleotides in
length, as for the MaptH1.1 N19-48 nucleic aptamer having
sequence SEQ ID No 242.

The present invention encompasses the nucleic aptamers
which bind to factor H which are obtained according to the
general method comprising the following steps:

a) providing a mixture, or collection, of nucleic acids,

b) bringing the mixture of nucleic acids provided in step a),

or the mixture of nucleic acids provided in step d) when
step b) is repeated, into contact with a purified factor H,
under conditions which allow the formation of com-
plexes between (i) nucleic acids of said mixture and (ii)
the purified factor H,

¢) performing a separation between (i) the nucleic acid(s)
which has (have) formed complexes with the factor H
and (ii) the nucleic acids which have not formed com-
plexes with the factor H, and recovering the nucleic
acid(s) which has (have) formed complexes with the
factor H,

d) amplifying the nucleic acids which have formed com-
plexes with the factor H, so as to obtain a mixture, or
collection, of nucleic acids which bind to factor H,

e) repeating steps b) to d) a sufficient number of times to
obtain a collection of nucleic acids which have the
desired factor H-binding capacity, and

1) collecting the nucleic acid(s) which bind(s) to factor H,
obtained in the last occurrence of step e).

In advantageous embodiments, said method comprises,
between two successive repeats of steps b) to d), at least one
step of counterselection by elimination of those of the nucleic
acids amplified in the step d) lastly carried out, which bind to
constituents of a serum free of factor H, in particular of a
serum free of human factor H.

In advantageous embodiments of the method, the amount
of anti-FH nucleic aptamers used in step b) is varied, which
includes the fact that the anti-FH aptamer/factor H quantita-
tive ratio is varied in two distinct occurrences of implemen-
tation of step b).

In advantageous embodiments, the amount of purified fac-
tor Hused in step b) is varied, which includes the fact that the
anti-FH aptamer/factor H quantitative ratio is varied in two
distinct occurrences of implementation of step b).

Other advantageous embodiments of a method for obtain-
ing anti-FH nucleic aptamers according to the invention are
explained in detail later in the description, including in the
examples.

Various specific embodiments above, which make it pos-
sible to adjust the factor H-binding characteristics of said
nucleic aptamers, are explained in detail later in the present
description.

In certain embodiments, the nucleic aptamers of the inven-
tion bind to a factor H chosen from a plasma factor H, a
recombinant factor H and a transgenic factor H.

In certain embodiments, the nucleic aptamers of the inven-
tion bind specifically to a factor H chosen from human factor
H and a non-human factor H.

In preferred embodiments, the nucleic aptamers of the
invention consist of deoxyribonucleotide aptamers, also
called DNA aptamers.
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As will be described later, the anti-FH nucleic aptamers
according to the invention may be used successfully for the
manufacture of affinity chromatography supports, which are
of'use for separating factor H from the other proteins possibly
present in a sample.

For the production of affinity chromatography supports in
particular, the anti-FH nucleic aptamers of the invention are
preferentially included in a chemical structure, also called
“compound” in the present description, which comprises in
particular a spacer means and, where appropriate, a means for
immobilizing the aptamer on a solid support.

In certain embodiments, the nucleic aptamer is included in
the structure of a compound of formula (II) below:

[IMM]x-[SPAC]y-[APT]
in which:

[IMM] signifies a compound for immobilization on a sup-
port,

[SPAC] signifies a spacer chain,

[APT] signifies an anti-FH aptamer as defined in the
present description, which encompasses the aptamers of
formula (1),

X is an integer equal to O or 1, and

y is an integer equal to 0 or 1.

The invention encompasses (i) the compounds of formula
(IT) above for which x=0 and y=1 and also (ii) the compounds
of formula (II) above for which x=1 and y=0.

In certain embodiments of the compound of formula (II),
[APT] consists of a deoxyribonucleic acid of which the
sequence is chosen from the sequences SEQ ID No 3 to SEQ
ID No 116, the sequences SEQ ID No 117 to 232 and the
sequences SEQ ID No 239 to 243.

The “spacer chain” denoted [SPAC] in the compound of
formula (II) may be of any known type. The function of said
spacer chain is to physically distance the nucleic acid from the
surface of the solid support on which said compound may be
immobilized and to enable a relative mobility of the nucleic
acid with respect to the surface of the solid support on which
it may be immobilized. The spacer chain limits or prevents
steric hindrances, due to the solid support being too close to
the nucleic acid, from hampering the binding events between
said nucleic acid and coagulation protein molecules which
may be brought into contact therewith. In the compound of
formula (IT), the spacer chain is preferentially bonded to the 5'
end or to the 3' end of the aptamer nucleic acid.

Advantageously, the spacer chain is bonded both to one
end of the aptamer and to the solid support. This construction
with spacer has the advantage of not directly immobilizing
the aptamer on the solid support. Preferably, the spacer chain
is a nonspecific oligonucleotide or polyethylene glycol (PEG)
or another hydrophilic hydrocarbon-based chain. When the
spacer chain consists of a nonspecific oligonucleotide, said
oligonucleotide advantageously comprises at least 5 nucle-
otides in length, preferably between 5 and 15 nucleotides in
length.

Inthe embodiments of a compound of formula (I) in which
the spacer chain consists of a polyethylene glycol, said spacer
chain encompasses a polyethylene glycol of PEG(C18) type,
sold, for example, by the company Sigma Aldrich.

The purification of factor H can be carried out both with
compounds of formula (I) comprising a spacer chain [SPAC]
and with compounds of formula (II) not possessing a spacer
chain [SPAC].

In order to immobilize the aptamer on the spacer chain, the
nucleic acid may be chemically modified with various chemi-
cal groups such as groups for covalently immobilizing said
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nucleic acid, such as thiols, amines or any other group capable
of reacting with chemical groups present on the solid support.

In the compound of formula (II), the [IMM] compound
consists of a compound chosen from (i) a compound capable
of forming one or more covalent bond(s) with the solid sup-
port material and (i) a compound capable of binding specifi-
cally on the solid support by means of weak noncovalent
bonds, including hydrogen bonds, electrostatic forces or Van
der Waals forces.

In certain cases, the [IMM] compound, because it consists
of a chain of atoms linked to one another via covalent bonds,
may behave like a spacer chain. However, by definition, an
[IMM] compound can never signify a [SPAC] chain in a
compound of formula (II) according to the invention. In other
words, in a compound of formula (II), the [SPAC] chain,
when it is present, cannot be bonded directly to the chroma-
tography support, whether via covalent bonds or weak non-
covalent bonds.

The first type of [[IMM] compound encompasses bifunc-
tional coupling agents, for instance glutaraldehyde, STAB or
else SMCC.

The STAB compound is described, for example, by G T.
Hermanson (1996, Bioconjugate techniques, San Diego:
Académie Press, pp 239-242). The STAB compound com-
prises two reactive groups, respectively an iodoacetate group
and a sulfo-NHS ester group, these groups reacting respec-
tively on amino and sulthydryl groups.

The SMCC compound is described, for example, by M. K.
Samoszuk et al. (1989, Antibody, Immunoconjugates
Radiopharm., 2(1): 37-46). The SMCC compound comprises
two reactive groups, respectively a sulfo-NHS ester group
and a maleimide group, which reactive respectively with an
amino group and a sulthydryl group.

The second type of [IMM] compound encompasses biotin,
which is capable of specifically, noncovalently binding to
avidin or streptavidin molecules present on the solid support.
The examples illustrate a method for obtaining a support for
detecting factor H, by immobilization of nucleic aptamers
coupled to biotin on a support onto which streptavidin has
been chemically grafted. In these embodiments, [IMM] con-
sists of the biotin molecule.

According to another alternative, the [IMM] compound
consists of a reactive amine group. Said reactive amine group
is bonded to [SPAC] when [SPAC] is present. Said reactive
amine group is bonded to [APT] when [SPAC] is absent. The
examples also illustrate a method for obtaining an affinity
support for purifying factor H, by immobilization of nucleic
aptamers comprising a reactive amine group on [SPAC],
which have been immobilized by chemical grafting onto a
solid support comprising activated carboxyl groups, and
more specifically carboxyl groups activated by NHS.

Once immobilized on the solid support via the spacer, the
anti-FH aptamer is advantageously modified at its free end
(end not bonded to the spacer) by virtue of, and without being
limited thereto, a chemically modified nucleotide (such as
2'-0-methyl or 2'-fluoropyrimidine, 2'-ribopurine, phos-
phoramidite), an inverted nucleotide or a chemical group
(PEG, polycations, cholesterol). These modifications make it
possible to protect the anti-FH aptamer against enzymatic
degradations.

The solid support may be an affinity chromatography col-
umn composed of a gel derived from agarose or cellulose or of
a synthetic gel such as an acrylamide, methacrylate or poly-
styrene derivative, a chip such as a chip suitable for surface
plasmon resonance, a membrane such as a polyamide, poly-
acrylonitrile or polyester membrane, or a magnetic or para-
magnetic bead.
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The present invention also relates to a complex between:
(a) a nucleic aptamer chosen from a nucleic acid of formula
(D) and a compound of formula (IT), and (b) factor H.

A subject of the present invention is also a support for
immobilizing factor H, characterized in that it comprises a
solid support material onto which is grafted a plurality of
molecules each consisting of, or each comprising, a nucleic
aptamer, said molecules being chosen from (a) a nucleic acid
of formula (I) and (b) a compound of formula (II).

The above support may be used practically in all applica-
tions for which it is sought to immobilize factor H, which
encompasses applications for the purposes of purifying factor
H and applications for the purpose of detecting factor H.

The production of supports on which are immobilized
nucleic aptamers of the invention which bind specifically to
factor H is widely illustrated in the examples, in which the
aptamers of the invention are used in particular as capture
agents, which can be used for purifying or detecting factor H,
for example human factor H, in samples.

The present invention therefore also relates to a method for
immobilizing factor H on a support, comprising a step during
which a sample comprising factor H is brought into contact
with a solid support on which a substance chosen from a
nucleic acid of formula (I) and a compound of formula (IT) has
been previously immobilized. Said method may comprise,
depending on the technical objectives pursued, an additional
step of recovering the immobilized factor H molecules com-
plexed with the nucleic acid molecules of formula (I). The
additional step of recovering the factor H preferentially con-
sists of a step of bringing the complexes of factor H with the
nucleic acids of formula (I) into contact with a metal-cation-
chelating agent, such as EDTA.

For carrying out methods for purifying proteins by affinity
chromatography using solid supports on which the aptamers
of interest are immobilized, those skilled in the art may refer
to the studies described by Romig etal. (1999, J Chomatogr B
Biomed Sci Apl, Vol. 731 (2): 275-284).

Generally, the solid supports on which the aptamers of the
invention may be immobilized encompass any type of sup-
port having the structure and the composition commonly
found for supports for a filter, a silicon support for chips,
membranes, etc. The solid supports encompass in particular
resins, resins for an affinity chromatography column, poly-
mer beads, magnetic beads, etc. The solid supports also
encompass in particular materials based on glass or metal,
such as steel, gold, silver, aluminum or copper, silicon, glass
and ceramic. The solid supports also encompass in particular
polymer materials, such as a polyethylene, a polypropylene, a
polyamide, a polyvinylidene fluoride, and combinations
thereof.

The solid support may be coated with a material which
facilitates the attachment, the binding, the formation of com-
plexes, the immobilization or the interaction with the aptam-
ers. In certain embodiments, the solid support is a glass strip,
the surface of which is coated with a layer of gold, with alayer
having undergone a treatment by carboxymethylation, with a
layer of dextran, of collagen, of avidin, of streptavidin, etc. In
this way, the aptamers according to the invention may be
immobilized on the solid support by means of an attachment
coating, such as, for example, described above, either by
chemical reaction with the creation of covalent bonds, or by
association via noncovalent bonds such as hydrogen bonds,
electrostatic forces, Van der Waals forces, etc.

The examples describe embodiments of solid supports on
which the aptamers of the invention are immobilized via
noncovalent bonds. In the examples, solid supports consisting
of a glass strip coated with a layer of streptavidin molecules,
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and aptamers of the invention conjugated to a biotin mol-
ecule, which are immobilized on the support via noncovalent
biotin/streptavidin association, are in particular described.

In the examples, solid supports consisting of a polystyrene
material coated with a layer of streptavidin molecules, and
aptamers of the invention conjugated to a biotin molecule,
which are immobilized on the support via noncovalent biotin/
streptavidin association, are also described.

In certain embodiments, the aptamers of the invention may
be immobilized on a solid support suitable for affinity chro-
matography, electrochromatography and capillary electro-
phoresis, as described, for example, by Ravelet et al. (2006, J
Chromatogr A, Vol. 1 17(1): 1-10), Connor et al. (2006, J
Chromatogr A, Vol. 1 1 1 (2): 115-119), Cho et al. (2004,
Electrophoresis, Vol. 25 (21-22): 3730-3739) or alternatively
Zhao et al. (2008, Anal Chem, Vol. 80(10): 3915-3920).

An aptamer of formula (I) which binds specifically to fac-
tor H, or a compound of formula (II), may be also advanta-
geously used as an agent for capturing factor H, in detection
or diagnosis methods and devices.

According to yet another aspect, the present invention also
relates to a method for detecting the presence of factor Hin a
sample, comprising the following steps:

a) bringing (i) a nucleic acid of formula (I), or a compound
of formula (IT), or a solid support on which a plurality of
molecules of said nucleic acid or of said compound is
immobilized, into contact with (ii) said sample; and

b) detecting the formation of complexes between (i) said
nucleic acid of formula (), or said compound of formula
(II), or said support, and (ii) the factor H.

For carrying out a detection method according to the inven-
tion, the solid support used may be a solid support chosen
from the solid supports previously described in relation to the
method for purifying factor H.

For carrying out a method for detecting factor H or for
producing a device for detecting factor H, those skilled in the
art may refer in particular to the techniques described in
European patent application no EP 1 972 693, PCT applica-
tion no WO 2008/038696, PCT application no WO 2008/
025830, or alternatively PCT application no WO 2007/
0322359.

In certain embodiments, step b) of detecting the formation
of complexes between (i) said nucleic acid or said solid sup-
port and (ii) the factor H may be carried out by measuring the
surface plasmon resonance signal, as is described in the
examples.

In certain other embodiments, step b) of detecting the
formation of complexes between (i) said nucleic acid or said
solid support and (ii) the factor H may be carried out by
bringing said possibly formed complexes into contact with a
ligand specific for factor H, said ligand being detectable. For
example, use may be made, as detectable factor H ligand, of
anti-factor H monoclonal or polyclonal antibodies labeled
with an enzyme, in the case in point horseradish peroxydase,
as is conventionally used in ELISA assays. As factor H-spe-
cific antibodies, use may be particularly made of anti-factor H
polyclonal antibodies such as those sold by the company
Enzo Life Sciences (Lyon, France) or else anti-factor H
monoclonal antibodies such as those sold by the company
Abbiotec.

Surprisingly, it is shown according to the invention that itis
possible to fabricate an affinity support as defined in the
present description by using, as anti-FH nucleic aptamers,
DNA aptamers which are nevertheless considered in the prior
art to be nucleic acid ligands that are not easy to use, and the
specificity of which for the target protein is lower than the
specificity of the RNA molecule of corresponding sequence.
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In particular, it is accepted in the prior art that DNA ligands
have less flexibility that the corresponding RNA and that,
consequently, they are less able than RNA ligands to undergo
conformational changes. It is recalled that, when a nucleic
aptamer binds to the target protein, a conformational change
occurs. It has also been described that the faster the confor-
mational change of the nucleic aptamer, the higher the affinity
of'said nucleic aptamer for the target protein (Michaud et al.,
2003, Anal Chem, Vol. 76: 1015-1020; Brumbt et al., 2005,
Anal Chem, Vol. 77: 1993-1998).

Thus, in certain embodiments of an affinity support accord-
ing to the invention, the anti-FH aptamers consist of DNA
aptamers.

Consequently, in certain embodiments of an affinity sup-
port according to the invention, said immobilized nucleic
acids, where appropriate included in the structure of a com-
pound of formula (I), consist of deoxyribonucleic acids.

In certain other embodiments of an affinity support accord-
ing to the invention, a first part of said nucleic acids consists
of deoxyribonucleic acids and the remaining part consists of
ribonucleic acids.

Another advantage of the nucleic aptamers relates to the
ease with which they can be produced, compared with the
difficulties in synthesizing RNA aptamers, and also their cost
price which is significantly lower than the cost price of an
RNA aptamer.

These specific embodiments are illustrated in the
examples. A subject of the present invention is also an affinity
chromatography device for puritying factor H, comprising a
container in which an appropriate amount of an affinity sup-
port as defined in the present description is placed.

Varied forms of containers for chromatography supports
are known in the prior art and are encompassed by the mean-
ing of the term “container” above.

The important characteristics of such a container encom-
pass the presence of a means for feeding the affinity chroma-
tography device with starting sample and of a means for
discharging the liquid after it has been brought into contact
with the affinity support.

The present invention also relates to a method for purifying
factor H, comprising the following steps:

a) bringing a sample containing factor H into contact with
an affinity support as defined above, in order to form
complexes between (i) the nucleic aptamers immobi-
lized on said affinity support and (ii) said factor H,

b) releasing the factor H from the complexes formed in step
a), and

¢) recovering the factor H in purified form.

The starting samples from which the factor H is purified
with an affinity support according to the invention encompass
any type of liquid solution in which factor H is in suspension
or is dissolved. Specific embodiments of such samples, in
particular in relation to the purification method described
hereinafter, will be subsequently defined in the present
description.

In certain preferred embodiments, said sample contains
human factor H. Advantageously, in these embodiments, the
sample containing human factor H consists of a liquid sample
which contains said protein of interest, including a liquid
sample comprising said factor H and which may also contain
molecules of factor H which is a homolog of a non-human
mammal. In certain embodiments of the purification method
above, said sample consists of a biological solution, such as a
body fluid, a cell, ground cell material, a tissue, ground tissue
material, an organ or a whole organism.

In certain embodiments of the purification method above,
said sample consists of a liquid biological solution originat-
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ing from an animal, such as blood, a blood derivative, milk
from a mammal or a derivative of the milk from a mammal.

Said sample may consist of plasma, of plasma cryoprecipi-
tate, of clarified milk, or derivatives thereof.

In particularly preferred embodiments of the purification
method above, said sample originates from an animal which
is transgenic for human factor H.

Advantageously, the solution is milk from a mammal or a
derivative of the milk from a mammal which is transgenic for
said human protein of interest. For the purposes of the inven-
tion, the transgenic animals encompass (i) non-human mam-
mals such as cows, goats, rabbits, pigs, monkeys, rats or mice,
(i1) birds or else (iii) insects such as mosquitoes, flies or
silkworms. In certain preferred embodiments, the animal
which is transgenic for the human protein of interest is a
non-human transgenic mammal, entirely preferably a doe
rabbit which is transgenic for said human protein of interest.
Advantageously, the transgenic mammal produces said
recombinant human protein of interest in its mammary
glands, owing to the insertion, into its genome, of an expres-
sion cassette comprising a nucleic acid encoding said protein
of interest, which is placed under the control of a specific
promoter enabling the expression of the transgenic protein in
the milk of said transgenic mammal.

A method for producing human factor H in the milk of a
transgenic animal may comprise the following steps: a DNA
molecule comprising a gene encoding human factor H, said
gene being under the control of a promoter of a protein that is
naturally secreted in milk (such as the casein promoter, the
beta-casein promoter, the lactalbumin promoter, the beta-
lactoglobulin promoter or the WAP promoter), is integrated
into an embryo of a non-human mammal. The embryo is then
placed in a mammalian female of the same species. Once the
mammal derived from the embryo is sufficiently developed,
lactation of the mammal is induced, and then the milk is
collected. The milk then contains the recombinant human
protein of interest. An example of a method for preparing
protein in the milk of a mammalian female other than a human
being is given in document EP 0 527 063, the teaching of
which may be reproduced for producing the protein of the
invention. A plasmid containing the WAP (Whey Acidic Pro-
tein) promoter is produced by introducing a sequence com-
prising the promoter of the WAP gene, this plasmid being
prepared so as to be able to receive a foreign gene placed
under the control of the WAP promoter. The plasmid contain-
ing the promoter and the gene encoding the protein of the
invention are used to obtain transgenic doe rabbits by micro-
injection into the male pronucleus of doe rabbit embryos. The
embryos are then transtferred into the oviduct of hormonally
prepared females. The presence of the transgenes is revealed
by the Southern technique using the DNA extracted from the
young transgenic rabbits obtained. The concentrations in the
milk of the animals are evaluated by means of specific radio-
immunological tests.

Other documents describe methods for preparing proteins
in the milk of a mammalian female other than a human being.
Mention may be made, without being limited thereto, of
documents U.S. Pat. No. 7,045,676 (transgenic mouse) and
EP 1 739 170 (production of von Willebrand factor in a
transgenic mammal).

The purification method of the invention is also perfectly
suitable for obtaining human factor H purified from a human
blood plasma sample, or from a human blood plasma fraction,
for example the cryoprecipitated fraction of human blood
plasma.

In certain embodiments of the purification method above,
the factor H is human factor H.
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In certain embodiments of the purification method above,
the sample comprises at least one non-human factor H.

In certain embodiments of the purification method above,
the starting sample may consist of the crude material, either
the human blood plasma sample, or a fraction thereof, or the
body fluid of a non-human mammal which is transgenic for
factor H, and which contains the factor H to be purified. The
body fluids of a transgenic non-human mammal encompass
the milk or a fraction of the milk, for example a defatted
fraction of the milk or alternatively a fraction with a low
casein micelle content.

However, the embodiment above is not the preferred
embodiment of the purification process of the invention, in
particular because of the risk of clogging of the affinity sup-
port by the numerous proteins present in the starting crude
sample. In preferred embodiments, said starting sample con-
sists of a liquid solution containing the factor H in suspension
in said solution, said liquid solution consisting of an interme-
diate product generated during a multistep method for puri-
fying factor H.

By way of illustration, for a method of purifying factor H
from a body fluid of a non-human mammal which is trans-
genic for said protein, the starting sample may consist of an
eluate from a hydrophobic interaction chromatography step,
such as a chromatography step in which a chromatographic
support of the MEP HyperCel® type is used.

Likewise, for a method for purifying factor H from human
plasma, the starting sample may consist of a plasma fraction
already enriched with factor H.

By way ofillustration, use may be made, as starting mate-
rial, of the supernatant of a cryoprecipitate of blood plasma
optionally mixed with a plasma fraction not retained on an
anion exchange chromatography of the DEAE-Sephadex
type. Use may also be made, as starting material, of the
supernatant of an ethanolic precipitation of blood plasma.
Likewise by way of illustration, use may be made, as starting
material, of the eluate of an affinity chromatography of a
plasma sample on a support, in particular an agarose support,
onto which is grafted heparin or heparin derivatives or mimet-
ics, which have the property of retaining factor H and anti-
thrombin III (ATIII). It is specified that the factor H and the
ATTII are eluted separately, which makes it possible to obtain
an eluate fraction enriched with factor H which may be used
as starting product in a method for purifying factor H com-
prising a step of forming complexes between said factor H
and anti-FH aptamers according to the invention.

Generally, the conditions for using the affinity support in
order to carry out the purification method of the invention are
very similar to the conventional conditions for using a con-
ventional chromatography support, for example of the immu-
noaffinity support type on which ligand antibodies are immo-
bilized. A person skilled in the art may, for example, refer to
the book by Bailon et al. (Pascal Bailon, George K. Ehrlich,
Wen-Jian Fung and Wolfgang Berthold, An Overview of
Affinity Chromatography, Humana Press, 2000).

However, as will be explained in detail in the rest of the
description, the conditions of elution step ¢), during which
step the factor H is released from the complexes formed in
step a), are very advantageous, for the purification of factor H.

In step a), an appropriate volume of the sample to be
purified is brought into contact with the affinity support.
Complexes are formed between (i) the anti-FH aptamers
immobilized on said affinity support and (ii) the factor H
contained in the sample to be purified.

In certain embodiments, the characteristics of the method
for obtaining the aptamers are adjusted such that the condi-
tions for binding of the anti-FH aptamers to the factor H are

20

40

45

55

20

promoted in the presence of magnesium. Thus, in certain
embodiments of step a), a buffer solution which comprises
magnesium, preferentially in the form of a magnesium salt,
preferably a magnesium chloride (MgCl,), is used.

The affinity for factor H of a chromatography support on
which an anti-FH aptamer according to the invention is
immobilized may be substantially increased when use is
made, in step a), of a buffer solution comprising magnesium
chloride, for example a butfer solution of 50 mM Tris-HCl, at
pH7.5,150 mM NaCl and 10 mM MgCl,, in comparison with
an identical buffer solution but which is free of magnesium
chloride.

Thus, in certain embodiments of step a) of the purification
method, a buffer solution comprising a final MgCl, concen-
tration of at least 1 mM is used. In step a), a buffer solution
comprising a final MgCl, concentration of at most 50 mM,
which encompasses at most 20 mM, is advantageously used.

In preferred embodiments of the method, at the end of step
a), and prior to step b), described in detail later, one or more
steps of washing the affinity support are carried out so as to
remove the substances which are not specifically retained, for
example the substances simply adsorbed onto said support. A
conventional washing buffer, well known to those skilled in
the art, may be used.

However, in certain embodiments of the washing step(s), a
washing buffer comprising NaCl, and/or ethylene glycol,
and/or propylene glycol, and/or ethanol, may be used.

In certain embodiments, the use of a washing solution
comprising NaCl does not lead to any deterioration in the
specific binding of the target factor H to the immobilized
anti-FH aptamers. It has been shown in particular that a final
NaCl concentration of 3 M does not disrupt said specific
binding.

Thus, in certain embodiments of the washing step(s) prior
to step b), use is made of a washing solution having a final
NaCl concentration of at least 0.5 M, which includes at least
1M, 1.5M,2M, 2.5 M and 3.0 M. The final NaCl concen-
tration is advantageously at most 4 M.

It has also been shown that the capacity of the anti-FH
aptamers of the invention to bind to the target factor H is not
impaired when the complexes formed between the immobi-
lized aptamers and said target factor H are subjected to an
environment of high ionic strength, which is an entirely unex-
pected result. It is in fact recalled that it is common to have
recourse to a buffer of high ionic strength as a buffer for
eluting substances previously complexed to ligands immobi-
lized on an affinity support, including an affinity support
comprising immobilized aptamers.

In certain embodiments, one or more of the anti-FH aptam-
ers according to the invention may possess specific and unex-
pected characteristics, regarding the absence of effect of a
high ionic strength on their factor H-binding capacity.

In certain embodiments of the method, the use of a washing
solution comprising an alkylene glycol does not lead to dete-
rioration in the specific binding of the factor H to the immo-
bilized anti-FH aptamers.

The use of a washing solution comprising ethylene glycol
does not lead to deterioration in the specific binding of the
factor H to the immobilized anti-FH aptamers.

Thus, in certain embodiments of the washing step(s) prior
to step b), for example with some of the nucleic aptamers of
the invention, use may be made of a washing solution having
a final ethylene glycol concentration of at least 0.5 M, which
includes atleast 1 M, and 1.5 M. Advantageously, use is made
of'a washing solution having a final ethylene glycol concen-
tration of at most 3 M.
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Likewise, the use of a washing solution comprising propy-
lene glycol may, with at least some nucleic aptamers of the
invention, not lead to deterioration in the specific binding of
the factor H to the immobilized anti-FH aptamers.

Thus, in certain embodiments of the washing step(s) prior
to step b), it would be possible to have recourse to a washing
solution having a final propylene glycol concentration of at
least 10% (v/v), which includes at least 15%, 20%, 25%,
30%, 35%, 40%, 45% and 50%. Advantageously, use is made
of'a washing solution having a final propylene glycol concen-
tration of at most 70% (v/v).

Likewise, with certain nucleic aptamers of the invention,
the use of a washing solution comprising ethanol might not
lead to a deterioration in the specific binding of the factor Hto
the immobilized anti-FH aptamers.

Thus, in certain embodiments of the washing step(s) prior
to step b), it would be possible to use a washing solution
having a final ethanol concentration of at least 1% (v/v),
which includes at least 1.5%, 2.0%, 2.5%, 3.0%, 3.5%, 4.0%,
4.5%, 5.0%, 5.5%, 6.0%, 6.5%, 7.0%, 7.5%, 8.0%, 9.0%,
9.5% and 10.0%. Advantageously, in this case, a washing
solution having a final ethanol concentration of at most 20.0%
is used.

A washing buffer as defined above leads to drastic condi-
tions for removing the substances which are not specifically
retained on the aptamers, while at the same time preserving
the specific binding of the factor H to the aptamers immobi-
lized on the affinity support. It is recalled that such a technical
advantage linked to the exclusive or virtually exclusive
removal of the substances not specifically bound to the
ligands immobilized on the affinity support cannot be easily
realized with an affinity support on which antibodies are
immobilized.

Step b) consists of a step of eluting the factor H having
formed complexes with the anti-FH nucleic aptamers during
step a). An expected specific advantage of the purification
method above is the possibility of carrying out the elution step
by bringing the complexes formed between (i) the anti-FH
nucleic aptamers immobilized on said affinity support and (ii)
the factor H into contact with a divalent-ion-chelating agent,
such as EDTA.

This technical advantage, which is made possible by virtue
of the characteristics of the affinity support of the invention,
makes it possible to elute the factor H without requiring any
recourse to the use of drastic elution conditions, that may
denature, at least partially, the factor H. Said drastic condi-
tions which are avoided encompass the use of an acidic pH for
the elution step, which is commonly performed for the meth-
ods for purifying proteins on affinity supports that are known,
and quite particularly on affinity supports comprising immo-
bilized antibodies.

Thus, in certain embodiments of the purification method
above, step b) is carried out by bringing the affinity support
into contact with an elution buffer containing a divalent-ion-
chelating agent, such as EDTA.

By way of illustration, the elution buffer may contain a
final EDTA concentration of at least 1 mM and of at most 500
mM.

The expression “at least 1 mM of EDTA” encompasses at
least2 mM, 3 mM, 4 mM, 5 mM, 6 mM, 7mM, 8 mM, 9 mM,
10 mM, 15 mM, 20 mM or at least 30 mM of EDTA.

In step c), the factor H is recovered in purified form by
collecting the eluate liquid obtained at the end of step b).

At the end of step ¢), a purified liquid composition of the
coagulation protein of interest is obtained. Said purified lig-
uid composition can then be treated appropriately, according
to any known technique for conditioning and storing proteins,

10

15

20

25

30

35

40

45

50

55

60

65

22

including by direct bottling or bottling after dilution with a
suitable solution, or else by lyophilization, preferentially
under sterile and apyrogenic conditions, and then storage
under appropriate conditions, at ambient temperature, at4° C.
or else at low temperature, depending on the type of condi-
tioning selected.

As has already been mentioned previously in the present
description, the affinity support of the invention may, with the
successive cycles of use for purifying the factor H, experience
a reduction in its absorption capacity, for example owing to
the fact that the elution step ¢) does not make it possible to
systematically release all of the molecules of coagulation
protein, thereby reducing the number of free aptamer sites for
the subsequent purification cycles.

As for all known chromatography supports, it is therefore
necessary, at appropriate moments, to carry out a step of
regenerating the affinity support, in order to release all of the
molecules of factor H from said support, and to remove any
substance that may be bound to the solid material of the
affinity support, generally by nonspecific binding.

Thus, in certain embodiments, the purification method of
the invention comprises an additional step d) of regenerating
the affinity support by bringing said affinity support into
contact with a regenerating solution.

Varied buffers for regenerating chromatography supports,
in particular affinity chromatography supports, are well
known to those skilled in the art, and can be used in step d) of
the method. Those skilled in the art may refer, for example, to
the handbook by Mohr et al. (Affinity Chromatography: Prac-
tical and Theoretical Aspects, Peter Mohr, Klaus Pommeren-
ing, Edition: illustrated, CRC Press, 1985).

By way of illustration, step d) of regenerating the affinity
support may be carried out by bringing said support into
contact with a buffer solution of 20 mM Tris, 5% polyethyl-
ene glycol and 1 M NaCl, for example at pH 7.5.

Without wishing to be bound by any theory, the applicant
thinks that the purification method above makes it possible to
obtain a target factor H at a very high degree of purity, option-
ally at a degree of purity greater than 99.95% by weight,
relative to the total weight of the proteins contained in the
purified final product.

Another advantage of the purification method above, in
particular in the embodiments in which the starting sample
consists of a sample comprising factor H in recombinant form
as a mixture with proteins naturally produced by the non-
human transgenic mammal, is that the final composition com-
prising the recombinant human protein of interest at a high
degree of purity is substantially free of proteins originating
from said transgenic mammal, and in particular substantially
free of proteins of said mammal which are homologous to the
recombinant human factor H.

The present invention also relates to a nucleic aptamer
which binds specifically to factor H, of which the ability to
bind to the target factor H is not impaired by exposure to a
drastic environment, including an environment which causes
the inactivation or the physical destruction of proteins, or else
the inactivation or destruction of micro-organisms, such as
viruses, bacteria, fungi or algae. Advantageously, the inven-
tion relates to a nucleic aptamer which binds selectively to
factor H and of which the capacity to bind to factor H is not
impaired by an environment capable of inactivating, includ-
ing destroying, viruses, such as a highly concentrated NaOH
solution. A highly concentrated NaOH solution encompasses
an NaOH solution greater than 0.05 M. In this specific con-
text, an NaOH solution greater than 0.05 M encompasses
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NaOH solutions greater than 0.1 M, 0.2 M, 0.3 M and 0.4 M.
It may for example be an NaOH solution of approximately 0.5
M.

These properties may advantageously be used for very
efficiently washing an affinity support on which a nucleic
aptamer according to the invention is immobilized, thereby
making it possible to obtain better removal of the contami-
nants nonspecifically bound to the column. The improvement
in the washing efficiency makes it possible to increase the
purity of the factor H that it is sought to purify.

In particular, these properties may be advantageously used
for sanitizing an affinity support, i.e. carrying out a step for
inactivating or for destroying micro-organisms, in particular
viruses, capable of contaminating said affinity support, with-
out substantially impairing the capacity of said affinity sup-
port to selectively bind the target factor H. These properties
are essential for affinity supports which are used in methods
for purifying factor H intended for use in the human or vet-
erinary medical field.

Ashas been previously described in the present description
and is also illustrated in the examples, the complexes formed
between the nucleic aptamers of the invention and the factor
H can be dissociated by bringing said complexes into contact
with a solution comprising a divalent-ion-chelating agent, for
example EDTA. Thus, according to another of their charac-
teristics, the nucleic aptamers of the invention consist of
nucleic aptamers which allow the formation of complexes
with the target factor H, it being possible for said complexes
to be dissociated, with release of the target factor H, by
bringing said complexes into contact with a medium com-
prising a divalent-ion-chelating agent, for example EDTA.

As already previously specified, a complex between a
nucleic aptamer of the invention and factor H may be disso-
ciated by bringing said complex into contact with a medium,
including a buffer solution, comprising a final EDTA concen-
tration of at least 1 mM and of at most 500 mM.

A subject of the present invention is also a purified com-
position of recombinant human factor H comprising at least
99.9% by weight of recombinant human factor H and which
is substantially free of non-human proteins. The present
invention also relates to a purified composition of recombi-
nant human factor H comprising at least 99.9% by weight of
said recombinant human factor H and at most 0.1% by weight
of non-human proteins, the percentages by weight being
expressed relative to the total weight of proteins of said puri-
fied composition.

In the purified composition above, “at least 99.9% encom-
passes at least 99.91%, 99.92%, 99.93%, 99.94%, 99.95%,
99.96%, 99.97%, 99.98% and 99.99%.

In the purified composition above, “at most 0.1%” encom-
passes at most 0.09%, 0.08%, 0.07%, 0.06%, 0.05%, 0.04%,
0.03%, 0.02% and 0.01%.

The present invention also relates to a purified composition
as defined above, which can be used as medicament.

The invention also relates to a pharmaceutical composition
comprising a purified composition of recombinant human
factor H as defined above, in combination with one or more
pharmaceutically acceptable excipients.

The invention also relates to a purified composition as
defined above, for treating disorders associated with a factor
H deficiency.

The invention also relates to the use of a purified compo-
sition as defined above, for manufacturing a medicament for
treating disorders associated with a factor H deficiency.

The disorders associated with a factor H deficiency encom-
pass hemolytic uremic syndrome (HUS), including the typi-
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cal form of HUS and the atypical form of HUS, and membra-
noproliferative glomerulonephritis type I1.
Particular Embodiments of Anti-FH Affinity Supports

In specific embodiments of the invention, use is made of
affinity supports which are prepared by chemical grafting of
the anti-FH aptamers onto a solid support comprising acti-
vated carboxylic acid functions, under specific grafting con-
ditions which both allow a high grafting yield and make it
possible to maintain the integrity of the grafted anti-FH
aptamers.

In these embodiments, an affinity support according to the
invention is obtained according to a method for immobilizing
anti-FH aptamers comprising at least one reactive amine
function, by grafting onto a solid support exhibiting activated
carboxylic acid functions, comprising a step of covalently
coupling said nucleic acids onto said solid support at a pH
below 5.

According to the invention, an anti-FH aptamer comprises
a reactive amine function when said aptamer possesses an
amine function accessible to the solvent and capable of react-
ing with an appropriate reactive group borne by another
molecular entity. Such an amine function encompasses in
particular primary amines.

Nucleic acids possessing a reactive amine function are well
known in the prior art and are conventionally used for their
chemical coupling to supports or to marker substances. Con-
ventionally, they are nucleic acids which have been modified
by the addition of an amine function at their 3' or at their §'
end. Most commonly, the amine function is added at the 5' end
of the nucleic acid where its incorporation is easier as a final
step of a method for synthesizing a polynucleotide. In certain
embodiments, the reactive amine function and the 5' or 3' end
of the nucleic acid are separated by a spacer chain.

According to the invention, an anti-FH aptamer may com-
prise a reactive amine function at its 3' or 5' end, which means
that the reactive amine function is coupled to the nucleotide
part of said nucleic acid.

According to other embodiments, an anti-FH aptamer may
comprise a reactive amine function “on the side” of'its 3' or 5'
end, which means that said amine function is not coupled
directly to the nucleotide part of said anti-FH aptamer, but is
covalently bonded to a non-nucleotide part of said anti-FH
aptamer, for example a non-nucleotide spacer chain which is
inserted between said reactive amine function and said end of
the nucleotide part of said anti-FH aptamer.

The term “activated carboxylic acid function™ or “activated
carboxylic acid group” is intended to mean a chemical func-
tion derived from the “carboxylic acid” function capable of
reacting with a nucleophile. More specifically, the term “acti-
vated carboxylic acid function” is intended to mean a chemi-
cal function derived from the “carboxylic acid” function
capable of reacting with a primary amine so as to form an
amide bond. The “activated carboxylic acid” functions are
well known to those skilled in the art and encompass acid
chloride, mixed anhydride and ester functions.

In certain embodiments, the activated carboxylic acid
functions are in the form of esters resulting from the reaction
of said carboxylic acid functions with a compound chosen
from the group consisting of 1-hydroxybenzotriazol (HOBt),
HOALt, N-hydroxysuccinimide or one of their derivatives.

In one preferred embodiment, the carboxylic acid groups
of'the support have been activated by reaction with N-hydrox-
ysuccinimide or one of'its derivatives, such as N-hydroxysul-
fosuccinimide.

This means that the “activated carboxylic acid” groups of
the solid support correspond to “N-succinimidyl ester”
groups, also known as “succinimidyl ester” groups or “N-hy-
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droxysuccinimide ester” groups, of formula (I) below where
R represents the branching of the solid support to which the
ester function is attached:

O,
(€]
N
AT
6]

Activation with NHS or sulfo-NHS has the advantage of
generating activated esters which are reactive with respect to
primary amines but also sufficiently stable to allow the con-
ditioning and the storage of the pre-activated support
obtained.

Solid supports exhibiting “activated carboxylic acid” func-
tions are well known in the prior art and many of them are
commercially available. The solid supports may also be pre-
pared according to methodologies well known to those skilled
in the art, for example by reacting a support initially exhibit-
ing carboxylic acid functions at its surface with a suitable
chemical agent which enables the activation of the carboxylic
acid functions with a view to the subsequent formation of an
amide bond. Reference may, in particular, be made to the
conventional methods for activating carboxylic acid func-
tions used in peptide synthesis, in particular via the solid
process. By way of illustration, the methodology of activation
using a combination of EDC (1-ethyl-3-[3-dimethylamino-
propyl]carbodiimide hydrochloride) and NHS, well known to
those skilled in the art, may also be used, under the specific
coupling conditions recommended by the invention.

The solid supports exhibiting “activated carboxylic acid”
functions may be of any type. These supports encompass the
supports conventionally used for chromatography, including
silicon and agarose supports, and which have been treated in
order to exhibit activated carboxylic acid groups at their sur-
face. The pre-activated solid supports encompass gels of dex-
tran, agarose, starch, cellulose-based derivatives, or else syn-
thetic polymers such as polyamides, trisacryl, sephacryl,
methacrylate derivatives, polystyrene derivatives and poly-
acrylamides, or else mineral supports such as silica supports
(in particular porous glass supports) or alumina supports, on
the surface of which activated carboxylic acid groups are
present. Generally, the solid supports on which the nucleic
ligands according to the invention may be immobilized
encompass any type of support having the structure and the
composition commonly found for supports for filters, mem-
branes, etc. The solid supports encompass in particular resins,
resins or gels for an affinity chromatography column, poly-
mer beads, magnetic beads, paramagnetic beads, support
materials for filtering membranes, etc. The solid supports also
encompass in particular materials based on glass or metal,
such as steel, gold, silver, aluminum or copper, silicon, glass
and ceramic. The solid supports also encompass in particular
polymer materials, such as a polyethylene, a polypropylene, a
polyamide, a polyvinylidene fluoride, polyacrylamide
derivatives, and combinations thereof.

In the particular embodiments for which the carboxylic
acid functions of the solid support are activated with NHS,
said solid support may be obtained by reacting a commercial
gel exhibiting free carboxylic acid functions with N-hydrox-
ysuccinimide (NHS), optionally in the presence of a carbo-
diimide such as 1-ethyl-3-(3-dimethylaminopropyl)carbodi-
imide (EDC).
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Use may also be made of a commercial solid support pre-
activated with NHS, such as, for example, an “NHS Activated
Sepharose 4 fast flow” gel (GE) sold by the company General
Electric Healthcare (United States), a “HiTrap™ NHS-acti-
vated” gel sold by the company General Flectric Healthcare
(United States) or else an “NHS-Activated Agarose” gel sold
by the company Thermo Scientific Pierce.

The method for obtaining an affinity support which has
been developed by the applicant has consisted in carrying out
the reaction for coupling the anti-FH aptamers onto a support
pre-activated with N-hydroxysuccinimide, under pH condi-
tions below 5.

The success of this technical solution is entirely surprising
since, at an acidic pH, those skilled in the art would normally
have expected the coupling reaction not to take place at all, or
at the very least to take place in such a low proportion that a
very low grafting yield is obtained.

However, carrying out the step of coupling the anti-FH
aptamers onto a support pre-activated with NHS, under pH
conditions below 5, makes it possible to obtain a grafted
support with a grafting yield of 100%, or very close to 100%.

Carrying out the coupling step at an acidic pH does not
affect the functional integrity of the anti-FH aptamers,
although the high sensitivity of nucleic acids to acidic pH
conditions is well known by those skilled in the art. The
anti-FH aptamers grafted onto the support retain their chemi-
cal and physical integrity, because their functionality is intact.

Furthermore, the method above results in the obtaining of

o affinity supports which possess a high density of grafted
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nucleic acids and consequently permits the availability of
affinity supports which possess a high target factor H-capture
capacity, and which can be used on an industrial scale.

The combined characteristics of high selectivity with
respect to the target factor H and of high capacity for capture
of'said target factor H illustrate the compatibility of an affinity
support obtained as described above with use in a step for
puritying factor H on an industrial scale.

In these industrial applications, an additional advantage of
an affinity support prepared as described above is its capacity
to withstand treatments which comprise exposing the support
to a strongly alkaline pH and/or to strongly polar compounds.
Thus, the chromatographic properties of an affinity support
according to the invention are not impaired by treatment with
a solution having a final NaOH concentration of 0.5 M. It has
also been shown that the chromatographic properties of an
affinity support according to the invention are not impaired by
treatment with a solution having a final propylene glycol
concentration of 50% (vol/vol).

Consequently, an affinity support according to the inven-
tion is not impaired by drastic treatments of the type described
above, which are in particular intended to remove the unde-
sirable micro-organisms capable of contaminating the puri-
fied preparations of the target ligand, in particular bacteria,
fungi and viruses.

Inthese particular embodiments, an affinity support for the
selective binding of factor H may be prepared according to a
method comprising the following steps:

a) providing a solid support comprising activated carboxy-

lic acid groups at its surface,

b) providing an anti-FH nucleic aptamer or compound of
formula (I) comprising at least one reactive amine func-
tion, and

¢) coupling said anti-FH nucleic aptamer, or said com-
pound of formula (1), with the activated carboxylic acid
groups present at the surface of said solid support under
pH conditions below 5,
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it being understood that the order of steps a) and b) is unim-
portant.

It goes without saying that the coupling step ¢) makes it
possible to create amide bonds between the solid support and
the nucleic ligands, each amide bond resulting from the reac-
tion between an activated carboxylic acid function of the
support and a primary amine function present at the level of
the nucleic ligand.

According to the invention, the coupling conditions at apH
below 5 encompass coupling conditions at a pH below 5,
below 4.9, below 4.8, below 4.7, below 4.6, below 4.5, below
43.

In some embodiments, the pH of the coupling step is
included in a range of from 3 to 5, which encompasses a pH
of3.0,apHof3.1,apHof3.2, apHof 3.3, apH of 3.4,apH
of3.5,apHof3.6,apHof3.7, apH of 3.8, apH of 3.9, apH
of4.0,apHof4.1,apHof4.2, apHof 4.3, apH of 4.4, apH
of'4.5, apH of 4.6, a pH of 4.7, a pH of 4.8, a pH 0f 4.9 and
apH of 5.0.

Preferably, the pH of the coupling step is below 4.5. In
certain embodiments, the pH of the coupling reaction is
included in a range of from 3.5 to 4.5.

The coupling step may be carried out at a pH of approxi-
mately 4.2.

Preferably, the coupling is carried out in the presence of an
aqueous buffered medium which has a pH below 5. The
buffered medium may be prepared from weak acids and/or
bases of any type, insofar as the weak acid(s) and base(s) used
are not capable of reacting during the coupling reaction. As is
illustrated in the examples, it may be an aqueous solution of
sodium acetate.

The coupling step may be carried out, without distinction,
at low temperature and at ambient temperature. Notably, car-
rying out the reaction at ambient temperature does not induce
a decrease in the reaction yield. Similarly, carrying out the
reaction at low temperature—typically at a temperature of 5°
C.—does not induce a substantial decrease in the reaction
rate.

Thus, in certain reaction modes, the coupling step is carried
out at a temperature included in the range of from 0° C. to 50°
C.

Preferably, the coupling step may be carried out at a tem-
perature ranging from 0° C. to 35° C.

Practically, the coupling reaction may be carried out at
ambient temperature, i.e. at a temperature ranging from 15°
C.t0 35° C., preferably at a temperature ranging from 15° C.
to 25° C. Nevertheless, the coupling step may be carried out
atlow temperature, typically at a temperature ranging from 0°
C. to 8° C., if the reagents involved—in particular the nucleic
ligands—exhibit chemical groups which are sensitive, in par-
ticular to hydrolysis.

Since the coupling reaction is particularly fast, a satisfac-
tory progression of the reaction is generally obtained after
approximately one hour, or even after a few minutes. By using
suitable techniques for monitoring kinetics, those skilled in
the art will be able to determine the optimum duration of the
reaction. The same is true for the reaction temperature.

Generally, as is illustrated in the examples, the coupling
step may be carried out at a pH ranging from 3.5 to 4.5, at
ambient temperature and for a period of approximately one
hour.

Of course, those skilled in the art may, on the basis of the
general conditions above, adjust the conditions of the cou-
pling reaction in order to determine the appropriate optimum
conditions in each precise case, on the basis of their general
knowledge of chemistry. By way of illustration, those skilled
in the art may readily foresee that, to obtain a given coupling
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yield, reducing the reaction temperature is liable to require an
increase in the duration of the coupling step.

In certain embodiments of the immobilization method
according to the invention, the coupling reaction may be
finished by placing the pre-activated support/nucleic acids
combination under alkaline pH conditions for a given period
of time.

In these embodiments, the coupling step of the method of
the invention itself comprises the following two steps:

cl) reacting said nucleic acid with the activated carboxylic
acid groups present at the surface of said solid support, under
pH conditions below 5, and

¢2) continuing the reaction for coupling of said nucleic
acid with the activated carboxylic acid groups present at the
surface of said solid support, under pH conditions above 7.5.

Advantageously, the final coupling phase at alkaline pH is
carried out at a pH of at least 7.5, which encompasses pHs of
at least 8 and of at least 8.5. The examples illustrate the
implementation of step c¢2) at a pH of approximately 9.

Step ¢2) may be carried out at ambient temperature or at a
low temperature. The term “low temperature” for the final
step of the coupling reaction is intended to mean a tempera-
ture below 15° C., including a temperature below 14° C., 13°
C,12°C,11°C,10°C.,9°C.,8°C.,7°C.,6°C.or 5° C.

The duration of the final phase of the coupling step is
variable. It is between a few minutes and a few hours. Gen-
erally, the duration of step ¢2) is less than 9 hours, which
encompasses a duration of less than 8, 7, 6, 5, 4, 3, 2 and 1
hours. The duration of step ¢2) may be approximately 8 hours
or approximately 3 hours, as is illustrated in the examples.

For said final phase of the coupling step, those skilled in the
art may readily determine, on the basis of the above indica-
tions, the optimum conditions for combining pH, temperature
and duration, on a case-by-case basis.

In advantageous embodiments, the coupling reaction is
followed by a step of neutralizing d) or of blocking the acti-
vated carboxylic acid groups which have not reacted during
the actual coupling step. By way of illustration, the blocking
of the activated carboxylic acid functions which have not
reacted may be carried out by incubation of the grafted sup-
port with a blocking solution comprising 0.5 M of ethanola-
mine and 0.5 M of NaCl at pH 8.3, or else with a blocking
solution containing 0.1 M Tris-HCI at pH 8.5, as is recom-
mended in particular by the manufacturer and described,
moreover, in the examples. The duration of the neutralizing or
blocking step is advantageously at least one hour at low
temperature. [t may be carried out, for example, for a period
of 2 h30 at a temperature of 4° C., as described in the
examples.

Lastly, the method according to the invention comprises, at
the end of the coupling step ¢) and/or at the end of the block-
ing or neutralizing step d), one or more steps of washing e)
said support under conventional conditions so as to obtain a
ready-to-use affinity support. By way of illustration, the
washing step(s) may be carried out with a buffer solution of
0.1 M Tris-HCI at a pH ranging from 8 to 9, or else with a
buffer solution 0of 0.1 M acetate, 0.5 M NaCl at a pH ranging
from 4 to 5, as is illustrated in the examples. In certain
embodiments, a washing step comprises successively (i)
washing with a buffer solution of 0.1 M Tris-HCI at a pH
ranging from 8 to 9, followed by (ii) washing with a buffer
solution of 0.1 M acetate, 0.5 M NaCl at a pH ranging from 4
to 5. Conventionally, a plurality of washing steps, for example
three washing steps, are carried out, as is illustrated in the
examples.
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In the light of the preceding description, the method for
immobilizing nucleic acids according to the invention may
also be defined as a method comprising the following steps:

a) providing a solid support comprising activated carboxy-
lic acid groups, preferably N-hydroxysuccinimide-activated
carboxylic acid groups, at its surface,

b) providing a nucleic acid comprising at least one primary
amine function,

¢) coupling said nucleic acid with the activated carboxylic
acid groups present at the surface of said solid support under
pH conditions below 5, and

d) blocking the coupling reaction.

The method for immobilizing nucleic acids according to
the invention may also be defined as a method comprising the
following steps:

a) providing a solid support comprising activated carboxy-
lic acid groups, preferably N-hydroxysuccinimide-activated
carboxylic acid groups, at its surface,

b) providing a nucleic acid comprising at least one primary
amine function,

¢) coupling said nucleic acid with the activated carboxylic
acid groups present at the surface of said solid support under
pH conditions below 5,

d) blocking the coupling reaction, and

e) carrying out one or more support washing steps.

As has already been previously specified, in certain
embodiments, step c) itself comprises the following two
steps:

cl) reacting said nucleic acid with the activated carboxylic
acid groups, preferably N-hydroxysuccinimide-activated car-
boxylic acid groups, present at the surface of said solid sup-
port, under pH conditions below 5, and

¢2) continuing the reaction for coupling of said nucleic
acid with the activated carboxylic acid groups present at the
surface of said solid support, under pH conditions above 7.5.
Methods for Obtaining Anti-FH Aptamers

Generally, an anti-FH aptamer according to the invention
may be obtained according to a method based on the general
principles of the technique known as SELEX (Systematic
Evolution of Ligands by Exponential Enrichment, which was
initially described in particular in PCT application No WO
1991/019813). The SELEX method for selecting aptamers
consists in bringing a protein into contact with a combinato-
rial library of DNA or RNA nucleic acids (generally 10*°
molecules), the nucleic acids which do not bind to the target
are removed, the nucleic acids which bind to the target are
isolated and amplified by PCR. The method is repeated until
the solution is sufficiently enriched with the nucleic acids
having a good affinity for the protein of interest (Tuerk and
Gold, “Systematic evolution of ligands by exponential
enrichment: RNA ligands to bacteriophage T4 DNA poly-
merase” (1990) Science, 249(4968):505-10 and Ellington
and Szostak, “In vitro selection of RNA molecules that bind
specific ligands™, (1990) Nature August 30; 346(6287):818-
22). Other examples of the SELEX method are given in
documents EP 0 786 469, EP 668 931, EP 1 695 978 and EP
1 493 825, the teachings of which may be reproduced in
carrying out the method for selecting a nucleic aptamer used
according to the invention. Certain variants of the SELEX
method comprise steps of counterselection of aptamers pre-
viously selected by binding to the target protein of interest.
The counterselection step(s) may consist of a step in which a
collection of aptamers, which has been previously selected
with the target protein of interest, is brought into contact with
non-target molecules, so as to remove, from the starting
aptamer collection, the aptamers which bind to the non-target
molecules. The implementation of such a counterselection
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step, in a method for obtaining nucleic aptamers, is capable of
increasing the specificity or the affinity of the aptamers
selected at the end of the method.

A first method for obtaining an anti-FH aptamer may con-
sist of a method comprising the following steps:

a) providing a mixture, or collection, of nucleic acids,

b) bringing the mixture of nucleic acids provided in step a),

or the mixture of nucleic acids provided in step d) when
step b) is repeated, into contact with a purified factor H,
under conditions which allow the formation of com-
plexes between (i) nucleic acids of said mixture and (ii)
the purified factor H,

¢) performing a separation between (i) the nucleic acid(s)
which has (have) formed complexes with the factor H
and (ii) the nucleic acids which have not formed com-
plexes with the factor H, and recovering the nucleic
acid(s) which has (have) formed complexes with the
factor H,

d) amplifying the nucleic acids which have formed com-
plexes with the factor H, so as to obtain a mixture, or
collection, of nucleic acids which bind to factor H,

e) repeating steps b) to d) a sufficient number of times to
obtain a collection of nucleic acids having the desired
factor H-binding capacity, and

1) collecting the nucleic acid(s) which bind(s) to factor H,
obtained in the last occurrence of step e).

In certain embodiments, the characteristics of the method
are adjusted so as to obtain anti-FH aptamers which bind
selectively to native factor H and which do not bind to forms
of factor H which have undergone degradation, for example
proteolyzed forms of factor H. In these embodiments, use is
made, in step b) of the method, of a composition of purified
factor H comprising at least 70% by weight of nondegraded
native factor H, which encompasses the compositions of puri-
fied factor H comprising at least 75%, 80%, 85%, 90% by
weight of nondegraded native factor H, relative to the total
weight of factor H (intact factor H and degraded factor H)
contained in said factor H composition.

In some embodiments of the method, use is made of dis-
tinct compositions of purified factor H, in particular at least
two distinct compositions of purified factor H, for distinct
occurrences of step b) of the method. By way of illustration,
a given occurrence of step b) is carried out with a first com-
position of purified factor H and the next occurrence of step b)
is carried out with a second composition of purified factor H.
In these embodiments, several successive steps b) performed
during the successive cycles of carrying out steps b) to e) may
be carried out with the same composition of purified factor H,
or else with distinct compositions of purified factor H, as is
illustrated in the examples.

Thus, in certain embodiments of the anti-FH aptamer
method, at least two characteristics, among the following
characteristics, are combined:

(1) two successive occurrences of step b) are carried out

with the same composition of purified factor H, and

(i1) two successive occurrences of step b) are carried out
with distinct compositions of purified factor H.

In certain embodiments of the method, the amount of anti-
FH nucleic aptamers used in step b) may be varied in two
distinct occurrences of carrying out step b).

In certain embodiments of the method, the amount of puri-
fied factor H used in step b) may be varied in two distinct
occurrences of carrying out step b).

In the embodiments in which the respective amounts of
anti-FH aptamers and of purified factor H vary by the same
order of magnitude, then the joint variation of the amount of
anti-FH aptamers and of the amount of purified factor H does
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not modify the molar ratio of the two “reagents”, from one
occurrence of step b) to another.

In the embodiments in which the respective amounts of
anti-FH aptamers and of purified factor H vary with distinct
orders of magnitude, then the joint variation of the amount of
anti-FH aptamers and of the amount of purified factor H
modifies the molar ratio of the two “reagents”, from one
occurrence of step b) to another.

In certain embodiments of the anti-FH aptamer method, at
least two characteristics, among the following characteristics,
are combined:

(1) two successive occurrences of step b) are carried out
with the same amount of anti-FH aptamers and the same
amount of purified factor H,

(ii) two successive occurrences of step b) are carried out
with a distinct amount of anti-FH aptamers and a distinct
amount of purified factor H and in an identical anti-FH
aptamer/purified factor H molar ratio, and

(iii) two successive occurrences of step b) are carried out
with a distinct amount of anti-FH aptamers and a distinct
amount of purified factor H and in a distinct anti-FH
aptamer/purified factor H molar ratio.

In certain embodiments of the method for obtaining anti-
FH aptamers of the invention, the duration of step b) of
bringing the anti-FH aptamers into contact with the purified
factor H may be identical or else distinct, for two successive
occurrences of the method.

The various embodiments of step b) of the method for
obtaining anti-FH aptamers above are illustrated in example
1.

Without wishing to be bound by any theory, the applicant
thinks that the use of distinct compositions of purified factor
H, at distinct occurrences of step b) of the method, promotes
the selection of anti-FH aptamers capable of binding to factor
H originating from samples of varied origin.

According to a first example, the use of purified human
factor H of plasma origin and of purified recombinant human
factor H, at distinct occurrences of step b) of the method,
promotes the selection of anti-FH aptamers capable of bind-
ing both to human plasma factor H and to recombinant human
factor H.

According to a second example, the use of distinct prepa-
rations of purified human factor H having a low content of
degraded factor H, in particular of nonproteolyzed factor H, at
distinct occurrences of step b) of the method, promotes the
selection of anti-FH aptamers capable of binding selectively
to nondegraded native factor H, said aptamers binding spar-
ingly or not at all to degraded forms of factor H, for example
to proteolytic fragments of 37 kDa and of 110 kDa generated
after cleavage of native human factor H between residues
Argy,; and Arg,,.

In certain embodiments, the duration of step ¢) of separa-
tion between (i) the nucleic acid(s) which has (have) formed
complexes with the factor H and (ii) the nucleic acids which
have not formed complexes with the factor H may be varied.
Step d) comprises one or more successive steps of washing
with an appropriate buffer solution. The selectivity of the
method for obtaining anti-FH aptamers having a strong affin-
ity for the target factor H is increased with (i) an increasing
duration of the washing step(s) carried out in step ¢) and with
(ii) an increasing number of washing steps carried out in step
c).

According to yet other embodiments, a method for obtain-
ing an anti-FH aptamer may comprise one or more steps of
selecting those of the aptamers which allow the formation of
complexes with factor H in the presence of a buffer solution
comprising a magnesium salt, for example MgCl,. The step
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of'selecting these aptamers may consist in carrying out at least
one occurrence of step b) of the method with a medium,
including a buffer solution, comprising a final MgCl, concen-
tration of at least 1 mM, which encompasses at least 2 mM, 3
mM, 4 mM, 5 mM, 6 mM, 7 mM, 8 mM or 9 mM. According
to a first alternative, the selection step with a buffer solution
comprising a magnesium salt, for example MgCl,, is carried
out for a single selection cycle (steps a) to d)). According to a
second alternative, the selection step with a buffer solution
comprising a magnesium salt, for example MgCl,, is carried
out for a plurality of selection cycles, either of successive
cycles, or of nonsuccessive cycles. According to a third alter-
native, the selection step with a buffer solution comprising a
magnesium salt, for example MgCl,, is carried out for each
selection cycle.

In certain embodiments, use is made, in step b), of a buffer
solution comprising magnesium chloride, for example a
buffer solution of 50 mM Tris-HCl at pH 7.5, 150 mM NaCl
and 10 mM MgCl, compared with a buffer solution which is
identical but free of magnesium chloride.

According to yet other embodiments, a method for obtain-
ing an anti-FH aptamer may be of the type which promotes
the selection of those of the aptamers which allow the forma-
tion of complexes with factor H, it being possible for said
complexes to be dissociated, with release of the factor H, by
bringing said complexes into contact with a medium com-
prising a divalent-ion-chelating agent, for example EDTA.

In these particular embodiments, use is made, in step ¢), of
a buffer solution comprising a divalent-ion-chelating agent,
for example EDTA. Use may be made, in step ¢), of an elution
buffer solution comprising EDTA at the final concentration of
at least 1 mM and of at most 500 mM. Carrying out step ¢) in
the presence of EDTA promotes the selection of anti-FH
nucleic aptamers which, when they are involved in complexes
with the target factor H, release said target factor H when said
complexes are brought into contact with an elution buffer
solution comprising EDTA, in particular EDTA at a final
concentration of at least 1 mM and of at most 500 mM.

Thus, in certain embodiments of the method for obtaining
anti-FH aptamers, at least one occurrence of step ¢), advan-
tageously a plurality of occurrences of step ¢), or else all of the
occurrences of step c), are carried out with a buffer solution
comprising EDTA, in particular at a final EDTA concentra-
tion defined above.

In certain embodiments of the method, the specificity of the
anti-FH aptamers with respect to the target factor H may be
further increased by carrying out one or more counterselec-
tion steps. In certain embodiments, at least one counterselec-
tion step is carried out before the first occurrence of a selec-
tion step (steps a) to d) of the method). In certain
embodiments, at least one selection step, which is inserted
between two occurrences of a selection step of the method, is
carried out. In certain embodiments, at least one counterse-
lection step is carried out after the final occurrence of a
selection step of the method.

For example, it is possible to add to any one of the embodi-
ments of the method which are described above one or more
steps of incubating the aptamers obtained at the end of an
occurrence of step d) with a non-target factor H, for example
a non-human factor H when it is desired to obtain nucleic
aptamers specific for human factor H. In these embodiments,
a step of bringing the nucleic acids obtained into contact with
anon-target factor H is included at the end of an occurrence of
step ¢) or of step d), and the anti-FH aptamers which have not
formed complexes with said non-target factor H are recov-
ered. The selected aptamers which have not formed com-
plexes with the non-target factor H may be directly used as
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anti-FH aptamers according to the invention. Alternatively,
the selected aptamers which have not formed complexes with
the non-target factor H are subjected to one or more additional
selection cycles, by repetition of steps a) to d). According to
a first alternative, the step of counterselection with a non-
target factor H is carried out at the end of a single selection
cycle (steps a) to d)). According to a second alternative, the
step of counterselection with a non-target factor H is carried
out at the end of a plurality of selection cycles, either of
successive cycles, or of non-successive cycles. According to
a third alternative, the step of counterselection with a non-
target factor H is carried out at the end of each selection cycle
of the method.

The above embodiments are used in particular for obtain-
ing anti-human FH aptamers produced in a transgenic animal,
in which one or more steps of counterselection with natural
factor H or recombinant factor H from said transgenic animal
are carried out.

The specificity and/or the affinity of the anti-FH aptamers
may also be increased by adding to any one of the embodi-
ments of the method described above one or more steps of
counterselection with respect to the material used to retain the
nucleic acids which have formed complexes with the factor
H, used in step c¢) of the method. The examples illustrate the
implementation of a method for obtaining anti-FH aptamers
for which a nitrocellulose membrane is used in step ¢), said
method systematically comprising, starting from the first rep-
etition of the sequence of steps a) to d), and optionally also at
each subsequent repetition, a step of counterselection by
removal of the nucleic aptamers which bind to the nitrocel-
Iulose membrane. In these embodiments, the aptamers
obtained at the end of at least one occurrence of step ¢) or of
step d) are brought into contact with the material used to
retain the nucleic acids, for example a nitrocellulose mem-
brane, and then the aptamers which are not bound to said
material (i) are either used directly as anti-FH aptamers, (ii) or
are subjected to one or more additional selection cycles, by
repetition of steps a) to d).

The characteristics of the anti-FH aptamers, and in particu-
lar their inability to bind to proteins other than factor H, may
also be improved by steps of counterselection by removal of
the aptamers which bind to proteins other than the target
factor H. In order to obtain anti-FH aptamers which can be
used for detecting or purifying plasma factor H, it is advan-
tageous to include in the method one or more steps of coun-
terselection with respect to one or more plasma proteins other
than factor H, or with respect to mixtures of plasma proteins
free of factor H. Such counterselection steps promote in par-
ticular the obtaining of anti-FH aptamers which do not bind to
complement proteins, in particular which do not bind to
complement protein C3. The examples illustrate a method
comprising steps of counterselection with respect to two mix-
tures of human plasma proteins, respectively factor H-de-
pleted human serum and a factor H-depleted human plasma
cryosupernatant.

In the embodiments above, a step of bringing the nucleic
acids obtained into contact with a composition comprising a
mixture of plasma proteins is included at the end of an occur-
rence of step ¢) or of step d), and the anti-FH aptamers which
have not formed complexes with said plasma proteins are
recovered.

The selected aptamers which have not formed complexes
with said plasma proteins may be directly used as anti-FH
aptamers according to the invention. Alternatively, the
selected aptamers which have not formed complexes with
said plasma proteins are subjected to one or more additional
selection cycles, by repetition of steps a) to d). According to
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a first alternative, the step of counterselection with a compo-
sition comprising a mixture of plasma proteins is carried out
atthe end of a single selection cycle (steps a) to d)). According
to a second alternative, the step of counterselection with a
composition comprising a mixture of plasma proteins is car-
ried out at the end of a plurality of selection cycles, either of
successive cycles, or of nonsuccessive cycles. According to a
third alternative, the step of counterselection with a compo-
sition comprising a mixture of plasma proteins is carried out
at the end of each selection cycle of the method.

According to yet other embodiments, a method for obtain-
ing an anti-FH aptamer may be of the type of any one of the
methods described above, to which may be added a step of
selecting those of the aptamers of which the capacity to bind
to the target protein is not impaired by the presence of an
alkylene glycol or of a polyalkylene glycol.

According to yet other embodiments, a method for obtain-
ing an anti-FH aptamer may be of the type of any one of the
methods described above, to which may be added a step of
selecting those of the aptamers of which the capacity to bind
to the target protein is not impaired by the presence of ethyl-
ene glycol. The step of selecting these aptamers may be
carried out with a medium, including a buffer solution, com-
prising a final ethylene glycol concentration of at least 0.5 M,
which includes at least 1 M and 1.5 M.

According to yet other embodiments, a method for obtain-
ing an anti-FH aptamer may be of the type of any one of the
methods described above, to which may be added a step of
selecting those of the aptamers of which the capacity to bind
to the target protein is not impaired by the presence of pro-
pylene glycol. The step of selecting these aptamers may be
carried out with a medium, including a buffer solution, com-
prising a final propylene glycol concentration of at least 10%
(v/v), which includes at least 15%, 20%, 25%, 30%, 35%,
40%, 45% and 50%.

According to yet other embodiments, a method for obtain-
ing an anti-FH aptamer may be of the type of any one of the
methods described above, to which may be added a step of
selecting those of the aptamers of which the capacity to bind
to the target protein is not impaired by the presence of ethanol.
The step of selecting these aptamers may be carried out with
a medium, including a buffer solution, comprising a final
ethanol concentration of at least 1% (v/v), which includes at
least 1.5%, 2.0%, 2.5%, 3.0%, 3.5%, 4.0%, 4.5%, 5.0%,
5.5%, 6.0%, 6.5%, 7.0%, 7.5%, 8.0%, 9.0%, 9.5% and
10.0%.

Table 1 of sequences

SEQIDN®  Type Designation

1 Nucleic acid Common 5' region of

the aptamers

Common 3' region of

the aptamers

sequences of the central
regions of the aptamers
having sequences SEQ ID
N° 117 to 156 (Family 1)
sequences of the central
regions of the aptamers
having sequences SEQ ID
N° 159 to 176 (Family 2)
sequences of the central
regions of the aptamers
having sequences SEQ ID
N° 177 to 180 (Family 3)
sequences of the central
regions of the aptamers

2 Nucleic acid
3to 42 Nucleic acid

43 to 60 Nucleic acid

61 to 64

Nucleic acid

65 to 66 Nucleic acid
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5" end of the nucleic acid via a spacer chain consisting of a
polyethylene glycol of PEG(C18) type (molecular weight of
344 .3) sold by the company Sigma Aldrich (Saint Louis, Mo.,
USA).

SEQIDN”  Type Designation 5 1.3. Selection Buffer
havi A buffer of 50 mM Tris HCl at pH 7.5, 150 mM NaCl and
aving sequences SEQ ID 1
N° 181 to 182 (Family 4) 10 mM MgCl, was used as selection buffer.
67to 71 Nucleic acid sequences of the central 1.4. Elution Buffer
iegilons of the aptagggm A buffer of 50 mM Tris HCl at pH 7.5, 150 mM NaCl and
aving sequences .
N° 183 to 187 (Family 5) 10 50 mM EDTA was used as elution buffer.
72to 116  Nucleic acid sequences of the central 1.5. Selection of Anti-FH Nucleic Aptamers
regions of the aptamers For the selection of the anti-FH aptamers, the DNA library
having sequences SEQ ID (approximately 10'° random sequences) was incubated with
N ss 1o 2 the purified factor H in the selection bufF 13 ab
117to 158  Nucleic acid aptamers (Family 1) € purihe ap or Hinthe se e? 1on u er (See §1.3a ove).
15910 176  Nucleic acid aptamers (Family 2) 15 The DNA library/factor H mixture is then filtered through
177t0 180 Nucleic acid aptamers (Family 3) a nitrocellulose membrane of the MF-Millipore Membrane
181to 182 Nucleic acid aptamers (Family 4) Filter (reference HAWP02500) type sold by the company
183 to 187  Nucleic acid aptamers (Family 5) Milli
188t0 232  Nucleic acid other anti-FH aptamers 1lipore. .
233 Nucleic acid consensus sequence of Family 1 The DNA/factor H complexes which have been formed are
234 Nucleic acid consensus sequence of Family 1 5o retained on the filtering nitrocellulose membrane. The DNAs
o found in SEQ ID N” 3 ) which have not formed complexes with the factor H pass
235 Nucleic acid consensus sequence of Family 2 . .
236 Nucleio acid £ Fami through the filtering nitrocellulose membrane and are
ucleic aci consensus sequence of Family 3
237 Nucleic acid consensus sequence of Family 4 removed.
238 Nucleic acid consensus sequence of Family 5 One or more washes of the filtering membrane with the
;ig Eucie?c ac@g ﬁapigﬂ Eg'gg apiamer 55 selection buffer are carried out.
ucleic acl ap . - aptamer . .
341 Nuoleio acid MaptH1.1 N19-53 aptamer .The DNA.s retained on the nitrocellulose filter are eluted
242 Nucleic acid MaptH1.1 N19-48 aptamer with the elution buffer (see §1.4. above).
243 Nucleic acid MaptH1.1 N22-45 aptamer The DNASs recovered after elution are amplified by PCR
using a pair of primers hybridizing respectively with the
The present invention is also illustrated by the following 30 SSquences SEQID NO 1 and SEQ ID No 2. .
The sense strand is then regenerated by affinity chroma-
examples. . . T
tography on magnetic beads on which streptavidin is immo-
EXAMPLES bilized.
1.6.1. Counterselection with Respect to the Nitrocellulose
Example 1 . .
35 Inorder to carry out a step of counterselection with respect
Obtaining Anti-FH Nucleic Aptamers to the nitrocellulose, the DNAs which have been eluted at the
end of a selection cycle are incubated in contact with the

1.1. Target Factor H nitrocellulose membrane.

Two preparations of purified human factor H were used, The DNAs notretained on the nitrocellulose membrane are
respectively: 40 amplified and then used to carry out the next selection cycle.

a composition of purified factor H sold by the company 1.6.2. Counterselection with a Mixture of Plasma Proteins

Calbiochem (San Diego, USA) under the reference Free of Factor H
341274, In order to carry out a step of counterselection with a

a composition of purified factor H prepared by the appli- mixture of plasma proteins, use was made respectively (i) of

cant. 45 human serum free of factor H or (ii) of plasma cryosuperna-

1.2. Mixture or Collection of Nucleic Acids tant free of factor H.

A random library of deoxyribonucleic acids (DNAs) hav- Before the step of selection with factor H, the DNAs were
ing the generic sequence 5'-(SEQ ID No 1)-(N),,-(SEQ ID incubated with the mixture of plasma proteins free of factor
No 2)-3', in which (N),,, represents a random sequence 40 H, inthe selection buffer previously used, under the following
nucleotides in length, was used. The sequences SEQIDNo 1 5, operating conditions:
and SEQ ID No 2 are fixed sequences which are used for the The resulting solution was filtered on a nitrocellulose
amplification of the factor H-binding sequences, at each membrane and the DNAs not retained, which have not formed
selection cycle of the SELEX method. complexes with the plasma proteins, were recovered in the

For the needs (i) of regenerating the sense strand at the end filtrate.
of each selection cycle of the SELEX method and (ii) of 55  The DNAs not retained will then follow the selection cycle
testing the selectivity and/or the affinity of the anti-FH aptam- with factor H previously described.
ers obtained at the end of each selection cycle of the SELEX 1.6.3. Detailed Description of the Selection Method
method, the nucleic acids selected were coupled to biotin The selection cycles were repeated according to the oper-
(molecular weight of 569.61), the biotin being bonded to the ating conditions explained in detail in table 2 below.

TABLE 2
Number and
Cycle DNA FH Incubation duration of Nitrocellulose Other
n° (pmol) (pmol) FH type time (mins) washes counterselection  counterselection
1 2000 1000 LFB 60 1 (1 min) No No
2 400 200 LFB 60 2 (2 min) Yes No
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Number and

Cycle DNA FH Incubation duration of Nitrocellulose Other
n° (pmol) (pmol) FH type time (mins) washes counterselection  counterselection
3 400 200  Calbiochem 45 2 (2 min) Yes No
4 200 100 Calbiochem 45 3 (3 min) Yes No
5 200 100 LFB 30 3 (3 min) Yes No
6 200 100 LFB 30 4 (4 min) Yes No
7 200 50  Calbiochem 15 4 (13 min) Yes No
8 200 50  Calbiochem 15 5 (20 min) Yes FH-depleted
human serum
9 200 50 LFB 10 5 (20 min) Yes FH-depleted
human serum
10 200 50 LFB 10 5 (20 min) Yes FH-depleted
cryosupernatant
11 200 50  Calbiochem 10 5 (20 min) Yes FH-depleted
cryosupernatant

As indicated in table 2, the absolute amounts, respectively
of DNA and of factor H, were varied from one cycle to
another of the SELEX method. However, an identical DNA/
FH molar ratio was used for cycles no 1 to 6 (ratio of 2) and
for cycles no 7 to 11 (ratio of 4), respectively.

The DNAs and the factor H were incubated for decreasing
periods with the successive selection cycles.

The number of washing steps was increased with the suc-
cessive selection cycles. Furthermore, the total duration of the
washes was gradually increased.

Example 2
Factor H-Binding Characteristics

2.1. Experimental Conditions

Apparatus Used:

Biacore T100

Chip:

The factor H (LFB) was immobilized using NHS/EDC
chemistry (chip CMS, GE) to 5813 RU in a flow cell 2-1
(FC2-1). No protein is bound to flow cell no 1 (FC1) but this
flow cell was subjected to the same treatment as flow cell no
2. The injected sample passes over FC1 and FC2 in order to
rigorously subtract the background noise due to nonspecific
interactions.

Buffer for Running and Diluting the Samples:

50 mM Tris, 150 mM NacCl, 10 mM MgCl,, pH 7.5.

Flow:

30 pl/min, injection for 60 sec, dissociation for 60 sec.

Signal:

Signal on FC2 with subtraction of the signal on FC1.

Regeneration:

50 mM EDTA, pH 5, in water, twice 60 sec.

2.2. Results

The results are represented in FIGS. 1 and 2.

The change in the aptamer population selected after each
cycle of carrying out the SELEX method is evaluated by
measuring binding with the Biacore® technique. The capac-
ity of the aptamer population to bind to the target factor H was
measured.

A. Characterization of the Starting DNA Library

Firstly, it was verified that the starting DNA nucleic acid
library does not exhibit any detectable affinity with factor H.

In a first test, the factor H was immobilized on the Bia-
core® support which consists of a chip of the CMS type sold
by the company GE Healthcare, which comprises a gold
support on which carboxymethylated dextran molecules are
immobilized by the NHS method with EDC (a carbodiimide).
The DNA library was injected at concentrations of 0.25 uM,
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0.5 uM and 1 uM. No binding of the DNA library is observed
on the factor H, whatever its concentration used (FIG. 1A).

In a second test, the library was immobilized on a strepta-
vidin chip and the factor H was injected at concentrations of
200 nM and 400 nM. No binding of the factor H is observed
on the support on which the nucleic acids of the starting DNA
library are immobilized (FIG. 1B).

The results show that the starting DNA library therefore
has no detectable affinity for factor H, before the beginning of
the process of selecting nucleic aptamers by means of the
SELEX method.

B. Characterization of the Anti-Factor H Nucleic Aptamers

B.1. Affinity for Factor H

The ability of the sets of nucleic acids selected to bind to
factor H was characterized. The factor H-binding capacity of
the sets of nucleic acids obtained at the end of the 5%, 67 and
7% cycles of carrying out the SELEX method was measured
using the Biacore® technique.

The results are represented in FIG. 2.

FIG. 2A shows the results of measuring the capacity for
binding to factor H immobilized on a support of the sets of
nucleic acids obtained at the end of cycles 5 to 9 (SHTS to
SHT9). The results show that the affinity of the nucleic aptam-
ers increases with the number of selection cycles. It is noted
that the results of FIG. 1 indicate an affinity of the nucleic
acids obtained at the end of cycle no 8 which is greater than
that of the nucleic acids obtained at the end of cycle no 9.

FIG. 2B shows the results of measuring the capacity for
binding of factor H to the nucleic aptamers obtained at the end
of cycle no 6, which are immobilized on a support. Curve no
1 (lower curve): nucleic acid-free selection buffer solution.
Curve no 2: human plasma factor H at the final concentration
0t 400 nM. Curve no 3: human plasma factor H at the con-
centration of 200 nM.

Moreover, table 3 below gives the results of selective bind-
ing of a variety of nucleic aptamers according to the invention
to human factor H. The aptamers tested were selected at the
end of cycle no 7 of the SELEX method described in example

TABLE 3
Factor H-
binding
Sequence stability
name Sequence (RU)
FAM1-1 GGGTCAATGCCAGGTCTCCGGTCTC 19.2%*

GAGATGGGGTCTGGTGGTTATACGC
TCTCAGTGATCGGCTCGCAAGCAGT
C (SEQ ID N° 117)
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TABLE 2-continued TABLE 3-continued
Factor H- Factor H-
binding binding

Sequence stability Sequence stability

name Sequence (RU) 5 name Sequence (RU)

FAM1-2 GGETCAATGCCAGGTCTCACCGTCA 47 FAM2-4 GGETCAATGCCAGGTCTCCCGGTTA 27.55
TCGAGAAGGATCTGATGGTTATACG CCAGTTGATGTTTGTGGCTTTGCAC
TTCTCGTGATCGGCTCGCARGCAGT GTCTGCATATCGGCTCGCAAGCAGT
C (SEQ ID N° 118) 10 C (SEQ ID N° 165)

FAM1-3 GGETCAATGCCAGGTCTCGGACCGC 20.95 FAM2-5 GGETCAATGCCAGGTCTCCCGGTTA 22.25
GATGGAGAGGGGTCTGETGGTTATA CCAACTATGATAGTATGGTGTTTGT
CGCTATGCATCGGCTCGCARGCAGT GGCATGATCGGCTCGCAAGCAGTC
C (SEQ ID N° 119) (SEQ ID N° 172)

15

FAM1-4 GGETCAATGCCAGETCTCGRGCCGC 26.2 FAM2-6 GGETCAATGCCAGGTCTCCCGGTTA 22.05
GATGGAGAGGGGTCTGETGGTTATA CCATCGAGGACGTCGCTTGGTGTTT
CGCTATGCATCGGCTCGCARGCAGT GTGGCATGATCGGCTCGCAAGCAGT
C (SEQ ID N° 157) C (SEQ ID N° 174)

FAM1-5 GGGTCAATGCCAGGTCTCGCAGAGE 21.25 FAM2-7 GGETCAATGCCAGGTCTCCCGGTTA 22.05
TGCGAGGGGCEATGAGATCTAATAR 20 CCAAGATCGTTGTTCTTGGTGTTAG
TTATACGCATCGGCTCGCAAGCAGT TGGCATTCATCGGCTCGCARGCAGT
C (SEQ ID N° 124) (SEQ ID N° 175)¢C

FAM1-6 GGETCAATGCCAGGTCTCGGCAGEE 30 FAM3 GGGTCAATGCCAGGTCTCTGAGGCE 11.7
AGGAGGAATCGEGACAGECGGETTAT CAGATGTGGAGGCTTTTACAGGCGS
ACGEATTCATCEECTCECAAGCAGT 25 TGCGGAACATCGGCTCGCARGCAGT
C (SEQ ID N° 128) ¢ (SEQ ID N° 177)

FAM1-7 GGETCAATGCCAGETCTCGGRGRET 15.45 FAM4 GGGTCAATGCCAGGTCTCCARAGGE 25.85
CGGTTATACGGGTCAGGCGGTTATA GGEGETTGEGGGACCETCCGTTETT
CGGTATTCATCGGCTCGCARGCAGT GATCTCACATCGGCTCGCAAGCAGT
C (SEQ ID N° 135) 30 ¢ (SEQ ID N° 181)

FAM1-8 GGETCAATGCCAGETCTCGGRETGC 35.95 IND1 GGETCAATGCCAGGTCTCGGTGGGA 20.1
GAGGGTCTGGETGGTTATACGTCGTC GGTGAGGTCGTTGGACGGTGGCAGE
ACCTCTAGATCGGCTCGCARGCAGT GGATTTTGATCGGCTCGCAAGCAGT
C (SEQ ID N° 150) C (SEQ ID N° 193)

35

FAM1-9 GGGTCAATGCCAGGTCTCGAGGGGC 57.8 *value of arbitrary resonance units (RU) at the signal peak.
TTTTGGGAGGGACTGGTGATTATAC
GTCCCAATATCGGCTCGCAAGCAGT The results of table 3 above show that all of the nucleic
¢ (SEQ ID N° 152) aptamers tested bind selectively to factor H.

FAM1-10  GGGTCAATGCCAGGTCTCGCGATGR 73.5
ACGGGGCTGGCGGTTATACGGTCCT 40 Example 3
TACGCGGTATCGGCTCGCARGCAGT

N .. .
€ (SEQ ID N° 153) Obtaining an Affinity Support

FAM1-11  GGGTCAATGCCAGGTCTCCGGGGCA 16.9
GGCGGTTATACGGGAGAACGGTATG Grafting buffer: 100 mM sodium acetate, pH=4.2.

45 . . .
SGfgggciﬁTnggngAAGCAGT Preparation of 1595 ul of aptamer at 2.5 g/l in grafting
buffer, i.e.: 4 mg of anti-FH aptamer.

FAM1-12  GGGTCAATGCCAGGTCTCACCGGGT 18.2 For the grafting, the following were respectively used:
CAGGCGGTTATACGGGTGAGGGCAG a) for preparing a first affinity support, an anti-FH aptamer
GTACATACATCGGCTCGCAAGCAGT .. :
¢ (SEQ ID N° 158) 0 comprising a polynucleotide chosen from the sequences

SEQ ID No 117 to 158 bonded at its 5' end to the spacer

FAM1-13  GGGTCAATGCCAGGTCTCGGGCACG 30.65 chain 11-(triffuoroacetamido)-3,6,9-trioxaundecan-1-
GGTCAGGCGGTTATACGGTGCCCAT - -1
PO TP AT CGGOTOGCAAGOAGT yl[(2-cyanoethyl)-(N,N-diisopropyl)] (hydrophilic C11
¢ [SEQ ID N° 142) spacer provided by the company Link Technologies);

b) for preparing a second affinity support, an aptamer com-

FAM2-1 GGETCAATGCCAGGTCTCCCGGTTA 29.65 >3 ;

OGO TR AGOT TGO CGATGGTGTT prising the polynucleotide chosen.from the sequences
ACGTCECTCGATCCGCTCGCAAGCAGT SEQ IDNo 117 to 158 bonded at its §' end toa spacer
C [SEQ ID N° 159) chain 12-(4-monomethoxytritylamino)dodecyl[(2-cya-

noethyl)-(N,N-diisopropyl)] (C12 spacer) and bonded at

FAM2-2 GGETCAATGCCAGGTCTCCCGGTTA 22.4 it 3" Y 21(N’ i pdTPy I pacer)
CTGCCGTAGTTGTCTTACGGTGGTG 60 its 3" end to an oligo-dl;
TTAGTGGCATCGGCTCGCAAGCAGT ¢) for preparing a third affinity support, an aptamer com-
C (SEQ ID N° 161) prising the polynucleotide chosen from the sequences

SEQ ID No 117 to 158 bonded at its 5' end to a spacer

FAM2-3 GGETCAATGCCAGGTCTCCCGGTTA 18.25 e 6-(trifl laminothexvll(2 vl
COTCOATTGOTCGTGTTAGTGGCTT chain -(trifluoroacetylamino))hexyl[(2-cyanoethyl)-
TGTAGGATATCGGCTCGCAAGCAGT 65 (N,N-diisopropyl)] (C6 spacer).

C [SEQ ID N° 164) Preparation of 1 ml of gel comprising NHS-activated car-

boxylic acid groups, namely the “NHS Activated
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Sepharose 4 fast flow” pre-activated gel (GE), by carry-
ing out washing with 1 mM HCI, then washing with the
grafting buffer.

It was verified that the pH in the aptamer preparation in the
buffer solution was 4.2.

The aptamer preparation was mixed with 1 ml of pre-
activated gel. The pre-activated gel was incubated in the
presence of the aptamers with stirring for 48 h (+/-2H)
to 4° C.

Half a reaction volume (797 ul) of 200 mM borate buffer,
pH=9, was added while stirring, and then the mixture
was incubated for 8 h with stirring at 4° C.

The supernatant was recovered and the amount of non-
grafted aptamers was assayed.

2 ml of 0.1 M Tris-HCI, pH=8.5, was added with stirring
for2h30at 4° C. in order to block the coupling reaction.

Three cycles of addition/stirring/removal of the superna-
tant comprising: 1) 1 mlof0.1 M Tris-HCL, pH=8.5, then
2) 1 ml of sodium acetate at 0.1 M, 0.5 M NaCl, pH=4.0,
were carried out in order to obtain a ready-to-use affinity
support.

The results show that the resulting solution obtained after
carrying out the chemical grafting does not comprise a detect-
able amount of nucleic aptamer, i.e., under the analysis con-
ditions used, comprises an amount of aptamer of less than
0.08 mg/ml.

It may be deduced from these results that the grafting yield
is 100%, or very close to 100%.

A finer analysis of the characteristics of the affinity support
made it possible to define the following characteristics:

Aptamer grafting capacity (C,,, 4,,.): 6 mg/ml of gel.
Grafting yield: greater than 98%.
Final anti-FH aptamer concentration of the gel

(Chnat of he o) greater than 6 mg/ml.

Example 4
Purification of a Plasma Factor H

A. Materials and Methods

The affinity support was prepared from a solid support
material consisting of a matrix onto which streptavidin was
grafted (streptavidin-agarose—Novagen®).

A volume of 1 ml of gel was introduced into a container
consisting of a column (i.d. 11 mm). The gel was washed with
purified water in order to remove the storage solvent.

The outlet of the packed column (gel bed height=1 cm) is
connected to an absorbance detector equipped with a UV
filter at 254 nm and a recording device. MaptH]1.1 biotiny-
lated anti-human FH nucleic aptamers (SEQ ID No 144) are
dissolved in purified water at the final concentration of 0.5
mg/0.187 ml, i.e. a final molar concentration of 0.1 mM. The
nucleic aptamer solution was activated at 95° C. according to
the standard cycle, for immobilization of the aptamers on the
solid support material.

The nucleic aptamer solution was diluted beforehand with
4.8 ml of purified water and then 1.5 ml of Me** buffer (5x
concentrated).

The absorbance detector is adjusted to 1 AUFS (Absor-
bance Unit Full Scale) and the OD at 254 nm of this solution
is recorded at 0.575 AU254. The biotinylated nucleic aptamer
solution is injected onto the prepacked streptavidin-agarose
gel and recirculated with a peristaltic pump at a flow rate of
2.5 ml/minute, i.e. a contact time on the gel of 24 seconds
(inlet/outlet 1/0). Under these conditions, the OD at 254 nm

10

15

20

25

30

35

40

45

50

55

60

42

stabilizes rapidly at 0.05 AU254, i.e. a value of 91% of theo-
retical coupling, i.e. 0.455 mg of nucleic aptamers per milli-
liter of gel.

Washing with a 10 mM CaCl,+4 mM MgCl, buffer and
then in 2M NaCl is carried out in order to remove the nucleic
aptamers which are not specifically bound to the streptavidin
molecules grafted onto the solid support material.

B. Results

A solution of purified human plasma factor H which has
been preadjusted to 50 mM MgCl,, 50 mM NaCl and pH 7.5
is injected onto the aptamer-agarose (affinity support) gel
with a peristaltic pump at a flow rate of 0.5 ml/minute, i.e. a
contact time with the affinity support of 10 minutes (I/O).

After injection, the gel is washed in 50 mM Tris+2M
NaCl+50 mM MgCl, buffer+at pH 7.5.

A volume of 10 ml of nonadsorbed solution is collected.

The plasma factor H is eluted with a 50 mM Tris+500 mM
EDTA bufter at pH 8.0. The elution peak is collected accord-
ing to the OD profile.

FIG. 3 illustrates a human plasma factor H chromatogra-
phy profile with continuous monitoring of the absorbance
values (0.D.) at 254 nanometers.

In FIG. 3, from the left to the right of the figure, peak no 1
of the absorption curve, after the moment of injection, illus-
trates the fraction which is not retained on the affinity support.
Peak no 2 of the curve illustrates the factor H fraction which
is eluted.

The results of FIG. 3 show that the fraction not retained by
the affinity support represents 26% of the starting material
which absorbs at 254 nanometers. The results of FIG. 3 show
that the human plasma factor H fraction which is retained on
the affinity support, and then eluted, represents 74% of the
starting material which absorbs at 254 nanometers.

The starting human plasma factor H sample, the content of
the fraction not retained on the affinity support, and the con-
tent of the eluate fraction were analyzed on SDS PAGE
according to the following protocol: Gels NOVEX (Invitro-
gen) 10-well, 4-12%, Bis-Tris; MES migration buffer, migra-
tion at 200 V for 50 min. AgNO; staining (GE kit).

The electrophoresis gel analysis results are represented in
FIG. 5A.

The results of FIG. 5A show that the purified starting
human plasma factor H solution still contains impurities visu-
alized with silver nitrate. On the other hand, the results of
FIG. 5A show that the elution fraction comprises a protein
material which migrates according to a single band despite
the known high sensitivity of visualization with silver nitrate.

The electrophoresis gel analysis results of FIG. 5A show
that the affinity support on which MaptH]1.1 nucleic aptamers
are immobilized is capable of purifying human plasma factor
H and of very significantly improving the purity level of a
product purified by conventional approaches.

Example 5
Purification of a Recombinant Factor H

In example 5, an affinity support that was prepared as
described in example 4 was used.

A preparation of human factor H consisting of a culture
supernatant of recombined cells producing recombinant
human factor H was used. A recombinant human factor H cell
culture supernatant which has been pre-adjusted to 50 mM
Tris, 50 mM NaCl, 10 mM MgCl, and pH 7.5 is injected onto
the aptamer-agarose (affinity support) gel with a peristaltic
pump at a flow rate of 0.5 ml/minute, i.e. a contact time with
the affinity support of 20 minutes (I/O).
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After injection, the gel is washed in 50 mM Tris+2 M
NaCl+10 mM MgCl, buffer+at pH 7.5.

A volume of 10 ml of nonadsorbed solution is collected.

The recombinant human factor H is eluted with a 50 mM
Tris+500 mM EDTA butfer at pH 8.0. The elution peak is
collected according to the OD profile.

FIG. 4 illustrates a recombinant human factor H chroma-
tography profile with continuous monitoring of the absor-
bance values (O.D.) at 254 nanometers.

In FIG. 4, from the left to the right of the figure, peak no 1
of the absorption curve, after the moment of injection, illus-
trates the fraction which is not retained on the affinity support.
Peak no 2 of the curve illustrates the recombinant factor H
fraction which is eluted. Peak no 3 illustrates the fraction
resulting from a step of regenerating the affinity support.

The results of FIG. 4 show that the fraction not retained by
the affinity support represents 95% of the starting material
which absorbs at 254 nanometers. The results of FIG. 4 show
that the recombinant human factor H fraction which is
retained on the affinity support, and then eluted, represents
2% of the starting material which absorbs at 254 nanometers.
Finally, the results of FIG. 4 show that 3% of the starting
material which absorbs at 254 nanometers was retained non-
specifically on the affinity support.

The starting recombinant human factor H sample, the con-
tent of the fraction not retained on the affinity support, and the
content of the eluate fraction were analyzed on SDS PAGE
according to the following protocol: Gels NOVEX (Invitro-
gen) 10-well, 4-12%, Bis-Tris; MES migration buffer, migra-
tion at 200 V for 50 min. AgNO; staining (GE kit).

The electrophoresis gel analysis results are represented in
FIG. 5B.

The results of FIG. 5B show that the starting recombinant
human factor H solution is very heterogeneous and comprises
a large variety of cell proteins of distinct molecular weights.
The results of FIG. 5B also show a great heterogeneity of the
protein entities contained in the nonretained fraction. On the
other hand, the results of FIG. 5B show that the elution
fraction consists of a very pure product which comprises a
protein material that migrates according to a single band,
despite the sensitivity of visualization with silver nitrate. The
electrophoresis gel analysis results of FIG. 5B show that the
affinity support on which MaptH1.1 nucleic aptamers are
immobilized is capable of purifying recombinant human fac-
tor H from a complex cell culture supernatant sample com-
prising a large variety of plasma proteins and makes it pos-
sible to obtain, in a single step, a very high level of purity.

Example 6
Selection of Optimized Anti-FH Nucleic Aptamers

A. Materials and Methods

Apparatus Used:

Biacore T100.

Chip:

Factor H (LFB) was immobilized using NHS/EDC chem-
istry (CMS chip, GE) at 5813 RU in a flow cell 2-1 (FC2-1).
No protein is bound on flow cell no 1 (FC1), but this flow cell
underwent the same treatment as flow cell no 2. The injected
sample passes over FC1 and FC2 in order to rigorously sub-
tract the background noise due to nonspecific interactions.

Buffer for Running and Diluting Samples:

50 mM Tris, 50 mM NaCl, 50 mM MgCl,, pH 7.5.

Flow:

30 pl/min, injection for 60 sec, dissociation for 60 sec.

Signal:

10

15

20

25

30

35

40

45

50

55

60

65

44

Signal on FC2 with subtraction of the signal on FC1.

Regeneration:

500 mM EDTA, pH 8, in water, twice 60 sec.
B. Results

A plurality of nucleic aptamers derived from the MaptH1.1
nucleic aptamer having sequence SEQ 1D No 144 were syn-
thesized, respectively the following aptamers: (i) MaptH1.1
N13-48 (SEQID No 239), (ii) MaptH1.1 N19-58 (SEQID No
240), (iii) MaptH1.1 N19-53 (SEQ ID No 241); (iv)
MaptH1.1 N19-48 (SEQID No 242) and (v) MaptH1.1 N22-
45 (SEQ ID No 243). The sequences of these nucleic aptam-
ers are represented in table 4 below.

TABLE 4
Ref SEQ ID N° Sequence
MaptHl.1 239 caggtctcgg gcacgggtca
N13-48 ggcggttata cggtgccce
MaptHl.1 240 gg gcacgggtca ggcggttata
N19-58 cggtgcccat tgttcttt
MaptHl.1 241 gg gcacgggtca ggcggttata
N19-53 cggtgcccat tgt
MaptHl.1 242 gg gcacgggtca ggcggttata
N19-48 cggtgcecce
MaptHl.1 243 cacgggtca ggcggttata
N22-45 cggtg

The MaptH1.1 N13-48 aptamer is a nucleic acid consisting
of'the sequence ranging from the nucleotide in position 13 up
to the nucleotide in position 48 of the MaptH1.1 nucleic
aptamer having sequence SEQ ID No 144.

The MaptH1.1 N19-58 aptamer is a nucleic acid consisting
of'the sequence ranging from the nucleotide in position 19 up
to the nucleotide in position 58 of the MaptH1.1 nucleic
aptamer having sequence SEQ ID No 144.

The MaptH1.1 19-53 aptamer is a nucleic acid consisting
of'the sequence ranging from the nucleotide in position 19 up
to the nucleotide in position 53 of the MaptH1.1 nucleic
aptamer having sequence SEQ ID No 144.

The MaptH1.1 N19-48 aptamer is a nucleic acid consisting
of'the sequence ranging from the nucleotide in position 19 up
to the nucleotide in position 48 of the MaptH1.1 nucleic
aptamer having sequence SEQ ID No 144.

The MaptH1.1 N22-45 aptamer is a nucleic acid consisting
of'the sequence ranging from the nucleotide in position 22 up
to the nucleotide in position 45 of the MaptH1.1 nucleic
aptamer having sequence SEQ ID No 144.

The ability of each of the above aptamers to bind to recom-
binant human factor H was tested by measuring binding of the
aptamers on a support obtained in accordance with the Mate-
rials and Methods section, according to the Biacore® tech-
nique.

The results are represented in FIG. 7.

The results of FIG. 7 show that all the aptamers derived
from the MaptH1.1 nucleic aptamer having sequence SEQ ID
No 144 bind to the human factor H immobilized on the
support.

In particular, it is observed that the MaptH1.1 N22-45
nucleic aptamer, which is the nucleic aptamer with the short-
est length, retained the ability of the MaptH1.1 parent
aptamer to bind to human factor H, although its affinity for
human factor H is lower than that of the MaptH1.1 parent
nucleic aptamer. Consequently, the results show that the part
of the MaptH1.1 nucleic aptamer having sequence SEQ ID
No 144 ranging from the nucleotide in position 22 up to the
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nucleotide in position 45 is sufficient to confer on said nucleic
aptamer the capacity to bind to human factor H.

These results are confirmed by the fact that all the other
nucleic aptamers, respectively the aptamers (i) MaptH1.1
N13-48 (SEQID No 239), (ii) MaptH1.1 N19-58 (SEQID No
240), (iii) MaptH1.1 N19-53 (SEQ ID No 241) and (iv)
MaptH1.1 N19-48 (SEQ ID No 242), all comprise the part of
the MaptH1.1 parent aptamer ranging from the nucleotide in
position 22 up to the nucleotide in position 45 and all retained
a good human factor H-binding capacity.

Moreover, an increasing affinity with human factor H is
measured for the succession of nucleic aptamers MaptH1.1

10

46
N22-45 (SEQ ID No 243), MaptH1.1 N19-48 (SEQ ID No
242), MaptH1.1 N19-53 (SEQ ID No 241), MaptH1.1 N19-
58 (SEQ ID No 240) and MaptH1.1 N13-48 (SEQ ID No
239).

Thus, among the nucleic aptamers comprising the region of
the MaptH1.1 parent aptamer ranging from the nucleotide in
position 22 up to the nucleotide in position 45 which were
tested, it is the MaptH1.1 N13-48 nucleic aptamer (SEQ ID
No 239) which possesses the strongest affinity for human
factor H. The MaptH1.1 N13-48 aptamer (SEQ ID No 239)
may also be denoted “MaptH1.1CSO” for the purposes of the
present description.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 243
<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 1
LENGTH: 18
TYPE: DNA
ORGANISM:
FEATURE:
OTHER INFORMATION:

artificial sequence
aptamer

<400> SEQUENCE: 1

gggtcaatge caggtctce

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 2
LENGTH: 18
TYPE: DNA
ORGANISM:
FEATURE:
OTHER INFORMATION:

artificial sequence
aptamer

<400> SEQUENCE: 2

atcggetege aagcagtce

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 3
LENGTH: 40
TYPE: DNA
ORGANISM:
FEATURE:
OTHER INFORMATION:

artificial sequence
aptamere

<400> SEQUENCE: 3

cggtetegag atggggtetyg gtggttatac getctcagtg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 4
LENGTH: 40
TYPE: DNA
ORGANISM:
FEATURE:
OTHER INFORMATION:

artificial sequence
aptamere

<400> SEQUENCE: 4

accgtcateg agaagggtet ggtggttata cgttetegtg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 5
LENGTH: 40
TYPE: DNA
ORGANISM:
FEATURE:
OTHER INFORMATION:

artificial sequence
aptamere
<400> SEQUENCE: 5

ggaccgcgat ggagaggggt ctggtggtta tacgctatge

18

18

40

40

40
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<210> SEQ ID NO 6

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 6

gggcegegat ggagaggggt ctggtggtta tacgctatgt

<210> SEQ ID NO 7

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 7

cggcagcaga tggacagggt caggtggtta tacgtgtgge

<210> SEQ ID NO 8

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 8

gegatgacca ataggggtca ggtggttata cgctttggat

<210> SEQ ID NO 9

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 9

gggggcggcc gcagtagggg tCtggtggtt atacgcgt

<210> SEQ ID NO 10

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 10

gcagaggtgc gaggggeggt ggggtctggt ggttatacge

<210> SEQ ID NO 11

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 11

acgtcgagtt gtatggtggg gtcaggtggt tatacgeage

<210> SEQ ID NO 12

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

40

40

40

38

40

40
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<400> SEQUENCE: 12

aaggccgaca cactgggggg tetggtggtt atacgecegt

<210> SEQ ID NO 13

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 13

gcatgatact actggggtct ggtggttata cgcaggtagg

<210> SEQ ID NO 14

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 14

gaggaacgtyg gggtcaggtg gttatacgca gggtaccggg

<210> SEQ ID NO 15

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 15

ggcagggagg aggaatcggg acaggceggtt atacggattce

<210> SEQ ID NO 16

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 16

cggaaagagt atggaacggg tcaggceggtt ataaggttac

<210> SEQ ID NO 17

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 17

cacggcegtat gegtagateg atgggtetgg cggttatacg
<210> SEQ ID NO 18

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 18

acaagagctyg tattagtecgg gtectggeggt tatacggact

<210> SEQ ID NO 19
<211> LENGTH: 40

40

40

40

40

40

40

40
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<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 19

agggcggatt gcggtacggt tgggtetggt ggttatacga

<210> SEQ ID NO 20

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 20

tgcggagcat tacattcacg ggtctggegg ttatacggtg

<210> SEQ ID NO 21

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 21

ggggggcegyg ttatacgggt caggeggtta tacggtattce

<210> SEQ ID NO 22

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 22

gaggggctgyg ggtcacaggg gtcggtgtgg ttattattet

<210> SEQ ID NO 23

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 23

gggacaggcg gttatacgga gagttctggt gtagggttgg

<210> SEQ ID NO 24

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 24

ggggcaggceg gttatacgga gagcttctta catgggecct

<210> SEQ ID NO 25

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 25

40

40

40

40

40

40
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gggtcaggceg gttatacgga gacaccttge tgtgttagge

<210> SEQ ID NO 26

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 26

cggggcaggc ggttatacgg gagaacggta tggggggact

<210> SEQ ID NO 27

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 27

cggggtetgyg tggttatacg ctgagatggg tgctacagag

<210> SEQ ID NO 28

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 28

accgggtcag geggttatac gggtggggge aggtacatac

<210> SEQ ID NO 29

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 29

acaggggtca gtggaagtta tagactggga aggcatacaa

<210> SEQ ID NO 30

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 30

gggcacgggt caggeggtta tacggtgcce attgttettt

<210> SEQ ID NO 31

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 31

acgggtcagyg cggttatacg gtgtggettg atggtgactt
<210> SEQ ID NO 32

<211> LENGTH: 40

<212> TYPE: DNA
<213> ORGANISM: artificial sequence

40

40

40

40

40

40

40
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<220> FEATURE:
<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 32

gggtcaggeg gttatacgga ggcctegetyg aacccagceta

<210> SEQ ID NO 33

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 33

gcaacgggtce aggcggttat acggttcgta tcctggega

<210> SEQ ID NO 34

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 34

aagtggggte tggtggttat acgeggttgt ggtgattgac

<210> SEQ ID NO 35

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 35

gegggtetgg tggttatacg tcgaatttgt taaattgeca

<210> SEQ ID NO 36

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 36

aatcagaagg gtctggtggt tatacgttca tgtattgggt

<210> SEQ ID NO 37

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 37

ggatggggtce aggtggttat acgctctgag tggttttggt

<210> SEQ ID NO 38

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 38

ggggtgcgag ggtctggtgg ttatacgteg tcacctctag

40

39

40

40

40

40

40
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 39

LENGTH: 40

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 39

tgggggaggy agggtctggg ggttatacgt cactagcaaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 40

LENGTH: 40

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 40

gaggggcttt tgggagggac tggtggttat acgtcccaat

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 41

LENGTH: 40

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 41

geggtggacyg gggctggegg ttatacggte cttacgeggt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 42

LENGTH: 40

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 42

geggetgtgg ggtetggtgg ttatacgcac atacgegetg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 43

LENGTH: 40

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 43

ceggttaceg cgctaagett ggegatggtyg ttagtggetg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 44

LENGTH: 40

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 44

ceggttaceyg ttacgttgga cgaggaatgg tgttegtgge

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 45

LENGTH: 40

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

40

40

40

40

40

40
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<400> SEQUENCE: 45

ceggttactyg cegtagttgt cttacggtgg tgttagtgge

<210> SEQ ID NO 46

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 46

ceggttactt cegtagetgt cttacggtgg tgttagtgge

<210> SEQ ID NO 47

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 47

ceggttaceg cattagtggt gtttgtggeg ttgagatgge

<210> SEQ ID NO 48

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 48

ceggttacct ccattggtgg tgttagtgge tttgtaggat

<210> SEQ ID NO 49

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 49

ceggttacca gttggtgttt gtggetttge acgtetgeat

<210> SEQ ID NO 50

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 50

ceggttacca gttggtgttt gtggetttge acgtgtgeat
<210> SEQ ID NO 51

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 51

ccggttacca gttggtgttg ttagtggett tgecacgtetg cat

<210> SEQ ID NO 52

40

40

40

40

40

40

43
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<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 52

ccggttacca actatggtgt tagtggeate gatcgggate

<210> SEQ ID NO 53

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 53

ceggttaccet ttggtgtttyg tggcatggge gtegggge

<210> SEQ ID NO 54

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 54

ceggttaceg tttggtgttt gtggetgtga cttggatace

<210> SEQ ID NO 55

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 55

ccggttacca cattggtgtt tgtggecagtyg ttattccceg

<210> SEQ ID NO 56

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 56

ccggttacca actatgatag tatggtgttt gtggeatg

<210> SEQ ID NO 57

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 57

ccggttacca actatgatag tatggtgttt gtggegtg

<210> SEQ ID NO 58

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 58

40

38

40

40

38

38
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ccggttacca tcgaggacgt cgettggtgt ttgtggeatg

<210> SEQ ID NO 59

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 59

ccggttacca agatcegttgt tettggtgtt agtggeatte

<210> SEQ ID NO 60

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 60

ccggttacce agtctectge ggtgtttgtyg gecatagggea

<210> SEQ ID NO 61

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 61

tgaggcgcag atgtggagge ttttacagge ggtgeggaac

<210> SEQ ID NO 62

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 62

tgaggcgcag atgtggagge ttttaccgge ggtgeggaac

<210> SEQ ID NO 63

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 63

tggggcgcag atgtggagge ttttacagge ggtgeggaac

<210> SEQ ID NO 64

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 64

gg9g999ggcg gtgccgggag getttcatca ggetgtgegt

<210> SEQ ID NO 65
<211> LENGTH: 40
<212> TYPE: DNA

40

40

40

40

40

40

40
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65

-continued

66

<213> ORGANISM: artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 65

caaagggggy ggttggggga ccgteegttyg ttgatctcac

<210> SEQ ID NO 66

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 66

ccaggggggy ggtgatatag gggaccgtee gtattggtag

<210> SEQ ID NO 67

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 67

ggcgaattgg ttetgtgggg ggttggggey gcaattcgat

<210> SEQ ID NO 68

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 68

gagcgtgeca aagggttttg tggggggggt ggggcggcaa a

<210> SEQ ID NO 69

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 69

ttgccatgtyg gtetttgtgg gttegggtta gggtagggtt

<210> SEQ ID NO 70

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 70

gttgttcettt gtgggtgcegyg gttagggtag ggggattag

<210> SEQ ID NO 71

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 71

ggcaaaccgt cttagtgggt gtggggttag ggttgggggt

40

40

40

41

40

39

40
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<210> SEQ ID NO 72

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 72

ggctgcaagg gattggatca gatacggggyg ggacagcteg

<210> SEQ ID NO 73

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 73

ggcatgcgga ccaccaatca gecegggedt cgggceggeca

<210> SEQ ID NO 74

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 74

cgcaggaagyg ccggaggtta taacggcaac tcttcageca

<210> SEQ ID NO 75

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 75

tatgccccat ccecgegaaca ccgtcagtaa cgcaactgtt

<210> SEQ ID NO 76

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 76

cgegeteggt ctagggaata cggecgecca attegttace

<210> SEQ ID NO 77

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 77

ggtgggaggt gaggtcgttg gacggtggca ggggattttg

<210> SEQ ID NO 78

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

40

40

40

40

40

40
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70

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 78

gtggaggggt tgggcgtggce ccaggggagg gtggettgtt

<210> SEQ ID NO 79

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 79

tgcgttgggg gggtgcgegg gggcaacgtg gcacgtgagg

<210> SEQ ID NO 80

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 80

gtggtacgceg tattggeggt agtggagttt gaggcacgag

<210> SEQ ID NO 81

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 81

gtgctgetgt agtaggccat gtggagggtt ccagggaggt

<210> SEQ ID NO 82

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 82

gggggactgg agggtatacg ccgaggaggt tcgggggttg

<210> SEQ ID NO 83

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 83

acgtggaggyg tgccagggag gtgtgagaat aggacgeget
<210> SEQ ID NO 84

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 84

accggggaga aggagccgga cctggggege gegggegteg

40

40

40

40

40

40

40
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<210> SEQ ID NO 85

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 85

gggtccaggg catcctgegt aggtggeggyg cttatgttac

<210> SEQ ID NO 86

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 86

gggcagcect ccttetcagt cggtgttggt gatgtgacta

<210> SEQ ID NO 87

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 87

tggccccgat gtectggtaa gatggatggt ctgggatggt

<210> SEQ ID NO 88

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 88

cctgeegegyg tgtgtgggtt attetggtta ttttggtgge

<210> SEQ ID NO 89

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 89

ggccgggegg gtgtgggggg tactgagggt aagtagcgge

<210> SEQ ID NO 90

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 90

geggtggecyg acggttacct atggtgttag ttgtagaaca

<210> SEQ ID NO 91

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

40

40

40

40

40

40
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<400> SEQUENCE: 91

ggattcaggt ggccgaacgg tgttgtgttyg agtacggtgg

<210> SEQ ID NO 92

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 92

caagggagcg agagttggeg cgtctacaca taccctgac

<210> SEQ ID NO 93

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 93

ggacgcaggg gtggacgcta taagccatgg atagttcagt

<210> SEQ ID NO 94

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 94

gtcgacacgg gggggatatc getatcgcaa tctgatcget

<210> SEQ ID NO 95

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 95

aaggcgggge ggtactgtac tctegtaata ctgttecceg

<210> SEQ ID NO 96

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 96

caaagggggy ggttggggga ccgteegttyg ttgatctcac

<210> SEQ ID NO 97

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 97

ccaggggggy ggtgatatag gggaccgtee gtattggtag

<210> SEQ ID NO 98
<211> LENGTH: 40

40

39

40

40

40

40

40
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<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 98

tatgggtgca cttgtcacgt accttgggac tttcaagggt

<210> SEQ ID NO 99

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 99

ggggggaata gtcaagtatt gagcgggact ttcgttgece

<210> SEQ ID NO 100

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 100

acgggggtat aatgttcatt gaatcaggce geecgtgtgt

<210> SEQ ID NO 101

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 101

acgcggggat aaaagtctgt ctattggtga aggcacgcca

<210> SEQ ID NO 102

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 102

cgggcggtag aagttggctc gtcggttagg tgggaagggt

<210> SEQ ID NO 103

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 103

cactggcgaa gagacgttgg cttegttgeg geggeccagt

<210> SEQ ID NO 104

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 104

40

40

40

40

40

40
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gtegtggtge cgaagggaga cgaattcgat tgcceggtgge

<210> SEQ ID NO 105

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 105

gggcggtgga agtggggaga aagtgggtat tgtggecagt

<210> SEQ ID NO 106

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 106

ggcagaacgg gacatattgg aatgcctctyg tgtgtttagt

<210> SEQ ID NO 107

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 107

ctgaacggtyg gaattatgte ggtgegtgta cctatteggg

<210> SEQ ID NO 108

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 108

ggacaccagce acgtagggga gtatatatca atggggggcet

<210> SEQ ID NO 109

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 109

cgacgcgaga gccagggege ggtgtettet tgtggggtag

<210> SEQ ID NO 110

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 110

tgtgagcgca gcactgtgta ccccectatt gttatctgga
<210> SEQ ID NO 111

<211> LENGTH: 40

<212> TYPE: DNA
<213> ORGANISM: artificial sequence

40

40

40

40

40

40

40



US 9,347,052 B2
79

-continued

80

<220> FEATURE:
<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 111

gggattttga cgcgcacgtg ggaccaccce tgcctagtte

<210> SEQ ID NO 112

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 112

aaacccgate cacgeccect gtagtgatce taagatgate

<210> SEQ ID NO 113

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 113

aacgcccege ccactatgeg cegtatatgg accagatcct

<210> SEQ ID NO 114

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 114

agcacceggyg gectgaaaga aggcgaggta atatggactt

<210> SEQ ID NO 115

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 115

caccgectga acgaacaaga aagcgagaac caggagcetac

<210> SEQ ID NO 116

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 116

getgegeget tcetgatgtac tgaaggggte cgggagtac
<210> SEQ ID NO 117

<211> LENGTH: 76

<212> TYPE: DNA

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 117

gggtcaatge caggtctceg gtctcgagat ggggtcetggt ggttatacge tctcagtgat

40

40

40

40

40

39

60
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82

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 118

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 118

gggtcaatge caggtctcac cgtcatcgag aagggtctgg tggttatacyg ttetegtgat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 119

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 119

gggtcaatge caggtctcgg accgcgatgyg agaggggtcet ggtggttata cgetatgeat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 120

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 120

gggtcaatge caggtctcgg gecgegatgyg agaggggtcet ggtggttata cgetatgtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 121

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 121

gggtcaatge caggtctceg gcagcagatyg gacagggtca ggtggttata cgtgtggeat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 122

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 122

gggtcaatge caggtctcge gatgaccaat aggggtcagg tggttatacg ctttggatat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 123

LENGTH: 74

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

76

60

76

60

76

60

76

60

76

60

76
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84

<400>

SEQUENCE: 123

gggtcaatge caggtctcgg gggeggecege agtaggggte tggtggttat acgegtateg

getegecaage agte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 124

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 124

gggtcaatge caggtctcge agaggtgcga ggggceggtgg ggtetggtgyg ttatacgeat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 125

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 125

gggtcaatge caggtctcac gtcgagttgt atggtggggt caggtggtta tacgecageat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 126

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 126

gggtcaatge caggtctcaa ggccgacaca ctggggggte tggtggttat acgeccgtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 127

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 127

gggtcaatge caggtctcge atgatactac tggggtctgg tggttatacyg caggtaggat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 128

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 128

gggtcaatge caggtctcga ggaacgtggyg gtcaggtggt tatacgcagyg gtaccgggat

cggctegcaa gcagte

<210>

SEQ ID NO 129

60

74

60

76

60

76

60

76

60

76

60

76
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86

<211>
<212>
<213>
<220>
<223>

<400>

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 129

gggtcaatge caggtctcegg cagggaggag gaatcgggac aggcggttat acggattcat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 130

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 130

gggtcaatge caggtctceg gaaagagtat ggaacgggte aggcggttat aaggttacat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 131

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 131

gggtcaatge caggtctcca cggegtatge gtagatcgat gggtetggeg gttatacgat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 132

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 132

gggtcaatge caggtctcac aagagctgta ttagtcegggt ctggeggtta tacggactat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 133

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 133

gggtcaatge caggtctcag ggcggattge ggtacggttg ggtctggtgg ttatacgaat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 134

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 134

gggtcaatge caggtctctg cggagcatta cattcacggg tetggeggtt atacggtgat

60

76

60

76

60

76

60

76

60

76

60



US 9,347,052 B2
87

-continued

88

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 135

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 135

gggtcaatge caggtctcegg ggggceggtt atacgggtca ggceggttata cggtattcat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 136

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 136

gggtcaatge caggtctcga ggggcetgggyg tcacaggggt cggtgtggtt attattcetat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 137

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 137

gggtcaatge caggtctcgg gacaggceggt tatacggaga gttetggtgt agggttggat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 138

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 138

gggtcaatge caggtctcegg ggcaggeggt tatacggaga gettettaca tgggecctat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 139

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 139

gggtcaatge caggtctcgg gtcaggeggt tatacggaga caccttgetyg tgttaggeat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 140

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

76

60

76

60

76

60

76

60

76

60

76
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<223>

<400>

OTHER INFORMATION: aptamere

SEQUENCE: 140

gggtcaatge caggtctceg gggcaggcegyg ttatacggga gaacggtatg gggggactat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 141

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 141

gggtcaatge caggtctceg gggtctggtyg gttatacget gagatgggtyg ctacagagat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 142

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 142

gggtcaatge caggtctcac cgggtcagge ggttatacgg gtgggggcag gtacatacat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 143

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 143

gggtcaatge caggtctcac aggggtcagt ggaagttata gactgggaag gcatacaaat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 144

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 144

gggtcaatge caggtctcgg gcacgggtca ggceggttata cggtgeccat tgttetttat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 145

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 145

gggtcaatge caggtctcac gggtcaggeyg gttatacggt gtggettgat ggtgacttat

cggctegcaa gcagte

60

76

60

76

60

76

60

76

60

76

60

76
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 146

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 146

gggtcaatge caggtctcgg gtcaggeggt tatacggagg cctegetgaa cccagetaat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 147

LENGTH: 75

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 147

gggtcaatge caggtctcge aacgggtcag gceggttatac ggttegtatce ctggegaatc

ggctcgcaag cagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 148

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 148

gggtcaatge caggtctcaa gtggggtcetyg gtggttatac geggttgtgg tgattgacat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 149

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 149

gggtcaatge caggtctcge gggtctggtyg gttatacgte gaatttgtta aattgecaat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 150

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 150

gggtcaatge caggtctcaa tcagaagggt ctggtggtta tacgttcatg tattgggtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 151

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 151

60

76

60

75

60

76

60

76

60

76
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gggtcaatge caggtctcgg atggggtcag gtggttatac getctgagtyg gttttggtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 152

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 152

gggtcaatge caggtctcegg ggtgcgaggyg tctggtggtt atacgtegte acctetagat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 153

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 153

gggtcaatge caggtctcetg ggggagggag ggtctggggg ttatacgtca ctagcaaaat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 154

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 154

gggtcaatge caggtctcga ggggettttyg ggagggactg gtggttatac gteccaatat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 155

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 155

gggtcaatge caggtctcge ggtggacggyg gctggeggtt atacggtect tacgeggtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 156

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 156

gggtcaatge caggtctcge ggctgtgggyg tetggtggtt atacgcacat acgegetgat

cggctegcaa gcagte

<210>
<211>
<212>
<213>

SEQ ID NO 157

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence

60

76

60

76

60

76

60

76

60

76

60

76
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<220>
<223>

<400>

FEATURE:
OTHER INFORMATION: aptamere

SEQUENCE: 157

gggtcaatge caggtctcegg gecgegatgyg agaggggtcet ggtggttata cgetatgeat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 158

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 158

gggtcaatge caggtctcac cgggtcagge ggttatacgg gtgagggcag gtacatacat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 159

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 159

gggtcaatge caggtctcece ggttaccgeg ctaagettgg cgatggtgtt agtggetgat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 160

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 160

gggtcaatge caggtctcece ggttaccgtt acgttggacg aggaatggtyg ttegtggeat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 161

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 161

gggtcaatge caggtctcece ggttactgee gtagttgtet tacggtggtyg ttagtggeat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 162

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 162

gggtcaatge caggtctcece ggttacttce gtagetgtet tacggtggtyg ttagtggeat

cggctegcaa gcagte

60

76

60

76

60

76

60

76

60

76

60

76
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 163

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 163

gggtcaatge caggtctcece ggttaccgca ttagtggtgt ttgtggegtt gagatggeat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 164

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 164

gggtcaatge caggtctcece ggttacctce attggtggtg ttagtggett tgtaggatat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 165

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 165

gggtcaatge caggtctcece ggttaccagt tggtgtttgt ggetttgecac gtetgeatat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 166

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 166

gggtcaatge caggtctcece ggttaccagt tggtgtttgt ggetttgecac gtgtgeatat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 167

LENGTH: 79

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 167

gggtcaatge caggtctcecc ggttaccagt tggtgttgtt agtggetttyg cacgtcetgea

tatcggcteg caagcagtc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 168

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 168

60

76

60

76

60

76

60

76

60

79
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gggtcaatge caggtctcece ggttaccaac tatggtgtta gtggcatcga tcgggatcat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 169

LENGTH: 74

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 169

gggtcaatge caggtctcece ggttaccttt ggtgtttgtg geatgggegt cggggeateg

getegecaage agte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 170

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 170

gggtcaatge caggtctcece ggttaccgtt tggtgtttgt ggetgtgact tggataccat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 171

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 171

gggtcaatge caggtctcece ggttaccaca ttggtgtttg tggcagtgtt attcccegat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 172

LENGTH: 74

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 172

gggtcaatge caggtctcecc ggttaccaac tatgatagta tggtgtttgt ggecatgateg

getegecaage agte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 173

LENGTH: 74

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 173

gggtcaatge caggtctcecc ggttaccaac tatgatagta tggtgtttgt ggegtgateg

getegecaage agte

<210>
<211>
<212>

SEQ ID NO 174
LENGTH: 76
TYPE: DNA

60

76

60

74

60

76

60

76

60

74

60

74
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<213>
<220>
<223>

<400>

ORGANISM: artificial sequence
FEATURE:
OTHER INFORMATION: aptamere

SEQUENCE: 174

gggtcaatge caggtctcece ggttaccate gaggacgteg cttggtgttt gtggeatgat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 175

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 175

gggtcaatge caggtctcece ggttaccaag atcgttgtte ttggtgttag tggcattcat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 176

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 176

gggtcaatge caggtctcece ggttacccag tctectgegg tgtttgtgge atagggeaat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 177

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 177

gggtcaatge caggtctctg aggcegcagat gtggaggett ttacaggegyg tgcggaacat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 178

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 178

gggtcaatge caggtctctg aggcgcagat gtggaggett ttaccggegyg tgeggaacat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 179

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 179

gggtcaatge caggtctctg gggcgcagat gtggaggett ttacaggegyg tgeggaacat

cggctegcaa gcagte

60

76

60

76

60

76

60

76

60

76

60

76
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 180

LENGTH: 75

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 180

gggtcaatge caggtctcge tgcgegette tgatgtactg aaggggtecyg ggagtacatc

ggctcgcaag cagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 181

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 181

gggtcaatge caggtctcca aagggggggy ttgggggace gtecegttgtt gatctcacat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 182

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 182

gggtcaatge caggtctcee aggggggggy tgatataggg gaccgteegt attggtagat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 183

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 183

gggtcaatge caggtctcgg cgaattggtt ctgtgggggg ttggggegge aattegatat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 184

LENGTH: 77

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 184

gggtcaatge caggtctcga gegtgccaaa gggttttgtyg gggggggtgy ggcggcaaaa

tcggetegea agcagte

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 185

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

60

75

60

76

60

76

60

76

60

77
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<400>

SEQUENCE: 185

gggtcaatge caggtctett gecatgtggt ctttgtgggt tegggttagyg gtagggttat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 186

LENGTH: 75

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 186

gggtcaatge caggtctegt tgttetttgt gggtgegggt tagggtaggyg ggattagatc

ggctcgcaag cagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 187

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 187

gggtcaatge caggtctcgg caaaccgtcet tagtgggtgt ggggttaggyg ttgggggtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 188

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 188

gggtcaatge caggtctcgg ctgcaaggga ttggatcaga tacggggggyg acagetegat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 189

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 189

gggtcaatge caggtctcgg catgcggace accaatcage cegggegteg ggeggecaat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 190

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 190

gggtcaatge caggtctceg caggaaggce ggaggttata acggcaactc ttcagecaat

cggctegcaa gcagte

<210>
<211>

SEQ ID NO 191
LENGTH: 76

60

76

60

75

60

76

60

76

60

76

60

76
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<212>

TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere
<400> SEQUENCE: 191

gggtcaatge caggtctcta tgccccatce cgcgaacace gtcagtaacyg caactgttat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 192

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 192

gggtcaatge caggtctceg cgctceggtet agggaatacg gecgeccaat tcgttaccat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 193

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 193

gggtcaatge caggtctcgg tgggaggtga ggtcegttgga cggtggcagyg ggattttgat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 194

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 194

gggtcaatge caggtctegt ggaggggttyg ggcegtggeee aggggagggt ggettgttat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 195

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 195

gggtcaatge caggtctetg cgttgggggy gtgcgegggg gcaacgtgge acgtgaggat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 196

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 196

gggtcaatge caggtctcegt ggtacgegta ttggceggtag tggagtttga ggcacgagat

60

76

60

76

60

76

60

76

60

76

60
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cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 197

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 197

gggtcaatge caggtctcegt getgetgtag taggccatgt ggagggttece agggaggtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 198

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 198

gggtcaatge caggtctcegg gggactggag ggtatacgee gaggaggttce gggggttgat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 199

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 199

gggtcaatge caggtctcac gtggagggtyg ccagggaggt gtgagaatag gacgegetat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 200

LENGTH: 75

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 200

gggtcaatge caggtctcac cggggagaag gagccggacce tggggegege gggegtegat

cggctegecaa gcagt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 201

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 201

gggtcaatge caggtctcgg gtccagggca tcctgegtag gtggeggget tatgttacat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 202

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

76
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<400>

SEQUENCE: 202

gggtcaatge caggtctcgg gcagcectee ttetcagteg gtgttggtga tgtgactaat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 203

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 203

gggtcaatge caggtctctg gecccgatgt cctggtaaga tggatggtet gggatggtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 204

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 204

gggtcaatge caggtctcce tgcegeggtyg tgtgggttat tetggttatt ttggtggeat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 205

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 205

gggtcaatge caggtctegg cegggegggt gtggggggta ctgagggtaa gtageggeat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 206

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 206

gggtcaatge caggtctcge ggtggecgac ggttacctat ggtgttagtt gtagaacaat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 207

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 207

gggtcaatge caggtctcgg attcaggtgg ccgaacggtg ttgtgttgag tacggtggat

cggctegcaa gcagte

<210>

SEQ ID NO 208

60
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<211>
<212>
<213>
<220>
<223>

<400>

LENGTH: 75

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 208

gggtcaatge caggtctcca agggagcgag agttggcegeg tctacacata ccctgacatc

ggctcgcaag cagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 209

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 209

gggtcaatge caggtctcgg acgcaggggt ggacgctata agccatggat agttcagtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 210

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 210

gggtcaatge caggtctegt cgacacgggyg gggatatcge tatcgcaatc tgategetat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 211

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 211

gggtcaatge caggtctcaa ggcggggcegyg tactgtacte tegtaatact gtteccegat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 212

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 212

gggtcaatge caggtctcca aagggggggy ttgggggace gtecegttgtt gatctcacat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 213

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 213

gggtcaatge caggtctcee aggggggggy tgatataggg gaccgteegt attggtagat
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cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 214

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 214

gggtcaatge caggtctcta tgggtgcact tgtcacgtac cttgggactt tcaagggtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 215

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 215

gggtcaatge caggtctcgg ggggaatagt caagtattga gegggacttt cgttgeccat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 216

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 216

gggtcaatge caggtctcac gggggtataa tgttcattga atcaggccge cegtgtgtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 217

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 217

gggtcaatge caggtctcac geggggataa aagtctgtet attggtgaag gcacgecaat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 218

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 218

gggtcaatge caggtctceg ggcggtagaa gttggetegt cggttaggtyg ggaagggtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 219

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

76
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<223>

<400>

OTHER INFORMATION: aptamere

SEQUENCE: 219

gggtcaatge caggtctcca ctggcgaaga gacgttgget tegttgegge ggeccagtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 220

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 220

gggtcaatge caggtctegt cgtggtgcceyg aagggagacg aattcgattyg ccggtggeat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 221

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 221

gggtcaatge caggtctcegg geggtggaag tggggagaaa gtgggtattyg tggecagtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 222

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 222

gggtcaatge caggtctcgg cagaacggga catattggaa tgectcetgtg tgtttagtat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 223

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 223

gggtcaatge caggtctcct gaacggtgga attatgtegg tgegtgtacce tattegggat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 224

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 224

gggtcaatge caggtctcgg acaccagcac gtaggggagt atatatcaat ggggggetat

cggctegcaa gcagte

60
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 225

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 225

gggtcaatge caggtctceg acgcgagage cagggcegegg tgtcettettyg tggggtagat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 226

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 226

gggtcaatge caggtctctg tgagcegcage actgtgtace ccectattgt tatctggaat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 227

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 227

gggtcaatge caggtctcgg gattttgacyg cgcacgtggg accacccctyg cctagtteat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 228

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 228

gggtcaatge caggtctcaa acccgatcca cgecccctgt agtgatccta agatgatcat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 229

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 229

gggtcaatge caggtctcaa cgcccegece actatgegee gtatatggac cagatcctat

cggctegcaa gcagte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 230

LENGTH: 76

TYPE: DNA

ORGANISM: artificial sequence
FEATURE:

OTHER INFORMATION: aptamere

SEQUENCE: 230
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gggtcaatge caggtctcag cacccgggge ctgaaagaag gcgaggtaat atggacttat

cggctegcaa gcagte

<210> SEQ ID NO 231

<211> LENGTH: 76

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 231
gggtcaatge caggtctcca cecgectgaac gaacaagaaa gcgagaacca ggagctacat

cggctegcaa gcagte

<210> SEQ ID NO 232

<211> LENGTH: 75

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: aptamere

<400> SEQUENCE: 232
gggtcaatge caggtctcge tgcgegette tgatgtactg aaggggtecyg ggagtacatc

ggctcgcaag cagte

<210> SEQ ID NO 233

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: consensus

<400> SEQUENCE: 233

gggtcggggt tatacg

<210> SEQ ID NO 234

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: consensus

<400> SEQUENCE: 234

gggtctggtyg gttatacyg

<210> SEQ ID NO 235

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: consensus

<400> SEQUENCE: 235

ceggttacct ggtgttgtgg c

<210> SEQ ID NO 236

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: consensus

<400> SEQUENCE: 236

ggaggctttt acaggcggtyg cg

60

76

60

76

60

75

16

18

21

22



123

US 9,347,052 B2
124

-continued

<210> SEQ ID NO 237

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: consensus

<400> SEQUENCE: 237

ggggggggtt gggggaccgt ccgtttgat

<210> SEQ ID NO 238

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: consensus

<400> SEQUENCE: 238

tgtggggggt tgggg

<210> SEQ ID NO 239

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Aptamere

<400> SEQUENCE: 239

caggtctegyg gcacgggtca ggeggttata cggtgecc

<210> SEQ ID NO 240

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Aptamere

<400> SEQUENCE: 240

gggcacgggt caggeggtta tacggtgcce attgttettt

<210> SEQ ID NO 241

<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Aptamere

<400> SEQUENCE: 241

gggcacgggt caggceggtta tacggtgecce attgt

<210> SEQ ID NO 242

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Aptamere

<400> SEQUENCE: 242

gggcacgggt caggceggtta tacggtgecc

<210> SEQ ID NO 243

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

29
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-continued

<223> OTHER INFORMATION: Aptamere
<400> SEQUENCE: 243

cacgggtcag gcggttatac ggtg

24

The invention claimed is:

1. A nucleic aptamer which binds to factor H and which
comprises SEQ ID NO:243.

2. The nucleic aptamer as claimed in claim 1, which is of
formula (IIT) below:

5"[N1/x-[SEQ ID NO:243]-[N2/y-3' (Im),

wherein:
X is an integer equal to O or 1, and
y is an integer equal to O or 1,
N1 is a nucleic acid having a length of from 1 to 100
nucleotides, and
N2 is a nucleic acid having a length of from 1 to 100
nucleotides.

3. The nucleic aptamer of claim 1, selected from SEQ ID
NO:144 and SEQ ID NO:239 to 243.

4. The nucleic aptamer of claim 1, wherein the nucleic
aptamer binds to a factor H selected from a plasma factor H,
a recombinant factor H and a transgenic factor H.

5. The nucleic aptamer of claim 1, wherein the nucleic
aptamer binds to a factor H selected from a human factor H
and a non-human factor H.

6. The nucleic aptamer of claim 1, wherein the nucleic
aptamer is a deoxyribonucleotide aptamer.

7. A compound of formula (II) below:

[IMM],-[SPAC],-[APT] (ID

wherein:

[IMM] is a compound for immobilization on a support,

[SPAC] is a spacer chain,

[APT] is a nucleic acid which binds specifically to factor H

as defined in claim 1,

X is an integer equal to O or 1, and

y is an integer equal to 0 or 1.

8. An affinity support for the selective binding of factor H,
comprising a solid support material on which nucleic aptam-
ers as claimed in claim 1 are immobilized.

9. An affinity support for the selective binding of factor H,
comprising a solid support material on which a compound of
formula (II) as claimed in claim 7 is immobilized.

10. A method for obtaining an affinity support for the
selective binding of factor H, comprising the following steps:

a) providing a solid support comprising activated carboxy-

lic acid groups at its surface,

b) providing nucleic aptamers as claimed in claim 1, com-

prising at least one reactive amine function, and

¢) coupling said nucleic aptamers, or said compound of

formula (I), with the activated carboxylic acid groups
present at the surface of said solid support under pH
conditions below 5,

wherein steps a) and b) may be in any order.

11. A method for obtaining an affinity support for the

selective binding of factor H, comprising the following steps:

a) providing a solid support comprising activated carboxy-
lic acid groups at its surface,

b) providing a compound of formula (II) as claimed in

claim 7, comprising at least one reactive amine function,

15
and
¢) coupling said compound of formula (II), with the acti-
vated carboxylic acid groups present at the surface of
said solid support under pH conditions below 5,
20

wherein steps a) and b) may be in any order.

12. A method for immobilizing a factor H on a support,
comprising contacting a sample containing factor H with an
affinity support as claimed in claim 8.

13. A method for purifying a factor H, comprising the
following steps:

a) contacting a sample containing a factor H with an affin-
ity support as claimed in claim 8, in order to form com-
plexes between (i) the nucleic aptamers immobilized on
said affinity support and (ii) said factor H,

30
b) releasing the factor H from the complexes formed in step
a), and
¢) recovering the factor H in purified form.
. 14. A method for purifying a factor H, comprising the

following steps:

a) contacting a sample containing a factor H with an affin-
ity support as claimed in claim 9, in order to form com-
plexes between (i) the compound of formula (IT) immo-
bilized on said affinity support and (ii) said factor H,

40
b) releasing the factor H from the complexes formed in step
a), and
¢) recovering the factor H in purified form.
15. The method of claim 12, wherein the factor H is
45

selected from a plasma factor H, a recombinant factor H and
a transgenic factor H.

16. The method of claim 10, wherein the factor H is
selected from a human factor H and a non-human factor H.

17. The method of claim 11, wherein the factor H is
selected from a human factor H and a non-human factor H.

50

18. The nucleic aptamer of claim 1, wherein the nucleic
aptamer comprises SEQ ID NO:30.

19. The affinity support of claim 8, wherein said nucleic

33 aptamers comprise a chemically-modified nucleotide.

20. The affinity support of claim 9, wherein [APT] com-
prises a chemically-modified nucleotide.
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